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This  report  has  been  prepared  for  the  Air  National  Guard 
by  Metcalf  &  Eddy  Inc.,  for  the  purpose  of  aiding  in  the 
implementation  of  the  Installation  Restoration  Program.  It  is 
not  an  endorsement  of  any  product.  The  views  expressed  herein 
are  those  of  the  contractor  and  do  not  necessarily  reflect  the 
official  views  of  the  Air  National  Guard  or  the  Department  of 
Defense . 
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Metcalf  &  Eddy,  Inc. 

Engineers  &  Planners 


50  Stamford  Street 
Boston.  Massachusetts  02 1 14 
TWX  710  321  6365 
Cable  METEDD  Boston 
Teiex  681  7067  (ME  TED  UW> 
Telephone  (61  7)  367  4000 


February  1  -4  s  1983 


LTC  Philip  J.  McNamara 
Base  Civil  Engineer 
102  CEF  Building  971 
Otis  Air  National  Guard  Base 
Massachusetts  025^2 

Dear  LTC  McNamara: 

We  are  pleased  to  submit  this  Final  Report  entitled 
"Installation  Restoration  Program,  Phase  1  Records  Search,  Otis 
Air  National  Guard  Base,  Massachusetts".  This  report  was  pre¬ 
pared  in  accordance  with  our  proposal  dated  December  21,  1981, 
and  Departments  of  the  Army  and  the  Air  Force  National  Guard 
Bureau  Contract  No.  DAHA  19-82-C-0015 . 

This  report  is  divided  into  chapters  per  your  suggested 
report  format.  Included  is  introductory  background  information 
on  the  Installation  Restoration  Program;  a  description  of  Otis 
ANG  Base  including  history  and  mission;  the  environmental  setting; 
a  review  and  evaluation  of  past  site  waste  disposal  practices;  an 
identification  of  sites  where  there  is  potential  for  environmental 
contamination;  and  recommendations  for  Phase  II,  Problem  Confir¬ 
mation,  of  the  Installation  Restoration  Program. 

We  appreciate  the  opportunity  to  participate  in  the 
Installation  Restoration  Program  at  Otis  Air  National  Guard  Base 
and  look  forward  to  working  with  you  again. 

Very  truly  yours, 

METCALF  &  EDDY,  INC. 

Richard  L.  Ball,  Jr. 

Vice  President 
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CHAPTER  1 


INTRODUCTION 


Background  and  Authority 

Federal,  state  and  local  governments  have  developed  strict 
regulations  requiring  that  disposers  identify  the  locations  and 
contents  of  disposal  sites  and  take  action  to  eliminate  the 
hazards  in  an  environmentally  responsible  manner.  The  Department 
of  Defense  (DOB)  has  issued  Defense  Environmental  Quality  Program 
Policy  Memorandum  81-5  which  requires  the  identification  and 
evaluation  of  past  hazardous  material  disposal  sites  on  DOD 
property,  the  control  of  migration  of  hazardous  contaminants,  and 
the  control  of  hazards  to  health  or  welfare  that  resulted  from 
these  past  operations.  This  program  is  called  the  Installation 
Restoration  Program  (IRP).  The  IRP  will  be  a  basis  for  response  \ 

actions  on  Air  Force  Installations  under  the  provisions  of  the 
Comprehensive  Environmental  Response,  Compensation,  and  Liability 
Act  (CERCLA)  of  1980. 

Purpose  and  Scope 

The  Installation  Restoration  Program  (IRP)  has  been 
developed  as  a  four-phased  effort.  Phases  II,  III  and  IV  will  be 
carried  out  only  if  found  necessary  in  the  previous  phase.  The 
phases  are  as  follows: 

Phase  I  -  Initial  Assessment/Records  Search 
Phase  II  -  Problem  Confirmation 
Phase  III  -  Technology  Base  Development 
Phase  IV  -  Operations  (Control  Measures) 
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Figure  1-1  illustrates  the  decision  tree  that  is  the  basis 
for  analyzing  sites  under  the  Phase  I  progran.  The  decision  tree 
shows  the  methodology  for  determining  whether  sites  are  deleted 
from  or  included  in  the  Phase  I  analysis. 

Metcalf  &  Eddy  (M&E)  was  retained  by  Otis  Air  National 
Guard  Base  to  conduct  a  Phase  I  Study  under  Contract  No. 
DAHA19-82-C-0015.  This  report  contains  a  summary  and  an 
evaluation  of  the  information  collected  for  Phase  I. 

The  goal  of  the  first  phase  of  the  program  is  to  identify 
areas  of  potential  contamination,  evaluate  the  environmental 
hazard,  and  assess  the  need  for  future  action.  The  activities 
undertaken  in  Phase  I  include  the  following: 

.  Review  site  records. 

.  Interview  past  and  present  personnel  familar  with  Base 
waste  disposal  activities. 

.  Determine  quantities  and  locations  of  past 

hazardous  and  other  waste  storage,  treatment  and 
disposal . 

.  Define  the  environmental  setting  at  the  Base. 

.  Review  past  disposal  practices. 

.  Gather  pertinent  Information  from  federal,  state  and 
local  authorities. 

.  Identify  areas  of  potential  contamination. 

.  Evaluate  potential  for  contaminant  migration. 

.  Make  recommendations  for  future  action. 

Metcalf  &  Eddy  assembled  the  following  team  to  perform  the 
work  entailed  under  Phase  I: 
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.  H.  L.  Ball,  Project  Principal,  MS  Water  Resource 
Engineering,  20  years  professional  experience. 

.  W.  F.  Diesl,  Project  Hydrogeologist,  MS  Geology,  7 
years  of  professional  experience. 

.  M.  J.  Meagher,  Solid  Waste  Engineer,  BS  Civil 

Engineering,  17  years  of  professional  experience. 

.  R.  G.  Sherman,  Geologist,  BS  Geology,  29  years  of 
professional  experience. 

.  E.  J.  Cichon,  Chemist,  PhD  Chemistry,  6  years  of 
professional  experience. 

.  A.  Michelini  Jr.,  Chemist,  BS  Bacteriology,  24  years  of 
professional  experience. 

Resumes  for  these  individuals  are  included  in  Appendix  A. 

Phase  I  work  began  with  a  search  of  the  Otis  ANG  Base 
records.  The  records  consisted  of  maps  and  air  photos  of  the  Base 
from  various  time  periods;  water  quality  data;  and  various 
reports.  Table  1-1  is  a  list  of  all  reports  and  records  that  were 
reviewed. 

The  next  step  in  the  study  was  to  determine  the  past 
mamagement  practices  regarding  the  use,  storage,  treatment,  and 
disposal  of  hazardous  and  other  waste  materials  from  the  various 
operations  on  the  Base.  Past  and  present  disposal  sites  and  any 
other  sources  of  possible  contamination  were  identified. 

Information  was  then  obtained  by  interviewing  28  past  and 
present  Base  employees  from  the  various  operating  areas  of  the 
Base.  Those  interviewed  are  or  were  associated  with  the  Base 
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TABLE  1-1.  RECORDS  SEARCH  DATA  PROVIDED  BY  OTIS  ANGB 


1.  Base  Map,  no  title,  1"  =  400*  (updated  to  1981) 

2.  Base  Map,  title  "Otis  Air  Force  Base,  Jan  1973",  1"  *  400' 

3.  Real  Estate  Map,  Otis  Air  National  Guard  Base,  1951 

4.  SPECIFIC  SITES,  Phase  I  Records  Search,  Annotation  or.  1967 
Pocasset  Quadrangle 

6.  Listing  of  Current  Otis  Federal  Employees  to  be  interviewed. 

6.  Listing  of  Former  Otis  Federal  Employees  and  Position  Held 
to  be  interviewed 

7.  Base  Telephone  Directory 

8.  Publication  -  "Air  Installation  Compatible  Use  Zone,  Otis  Air 
Force  Base,  Mass.  -  AICUZ  Sept  1980" 

9.  Report  -  "1976  Veterans  Administration  National  Cemetery  of 
Bourne,  Massachusetts"  (10  pages,  selected  data  on  site,  base 
history ,  land  use ) . 

10.  Water-Table  Map  of  Cape  Cod,  Massachusetts,  Cape  Cod  Canal 
to  the  Bass  River,  May  23-27,  1976 

11.  "G"  Well  Water  Quality  Data 

12.  Drawing  (print)  of  Sanitary  Landfill  Site  1"  =  200' 

13.  Information  on  Base  Sanitary  Landfill  (7  pages) 

14.  "Superfund"  Site  Reporting  Notification  of  Hazardous  Waste 
Site",  dtd  29  May  oi . 

18.  "Notification  of  Hazardous  Waste  Activity",  dtd  17  Sept  81 

16.  Abstract  (1  page)  "Dissolved  Substances  in  Ground  Water 
Resulting  from  Infiltration  of  Treated  Sewage,"  by  Denis  R. 
LeBlar.c,  U.S.  Geological  Survey. 

17.  Aerial  Photography  (1  sheet)  10/22/51  DPL-2K-80 

18.  Aerial  Photography  (1  sheet)  Uncontrolled  Mosaic,  Aerial 
Photography  28  May  57 

19-  Aerial  Photography  (4  Obliques)  titled  "551st  AEV.'&C  Win? 

29  Oct  59  135  mm  8000’,  Otis  AFB" . 
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20. 

Aerial 

Photography  (1  sheet)  DPL 

-2LL-29  dtd 

10 

-6-70 

21. 

Aerial 

Photography  (1  sheet)  23/R  6  July  80 

22. 

Map  - 

Pocasset  quadrangle,  1953 

23. 

Map  - 

Pocasset  quadrangle,  1967, 

Photorevised 

1979 

2  *™i  . 

.'lap  - 

Falmouth  Quadrangle,  1972, 

Fhotorevised 

1979 

r* 

c.  0  . 

V  or,.  — 

2  -  DM 

(Quadrangle)  Came  Edwards 
A,  Data  1972,  197 A 

Special  Map 

V 

8HS,  Editio 

26 . 

Map  - 

(quadrangle)  Camp  Edwards 

Special  Map 

Series  Vtlug, 

edition  1  -  A  MS,  revised  ir.  1$AS  by  photoplaninet 
from  aerial  photography  dated  19^7 


.  c  r.c ri.r.oa 


27.  .'lap  (has  2  sides)  -  Photo  Map ,  Pocasset  (Camp  Edwards  and 
Vicinity),  AMS  VOIAa,  aerial  photography  October  19^7;  and 
Pocasset  quadrangle,  compiled  in  19^8  from  aerial  photography 
Sept  -  Oct  19^7. 


28.  Photo  Map,  Pocasset,  AMS  V  OlAA,  aerial  photography  Oct  19-47, 
restricted  edition. 


29.  Print,  Camp  Edwards  and  Vicinity,  dated  Kay  12,  1519 

30.  Subsurface  Discharge  Permit  Application  -  Otis  Air  National 
Guard  Base  Wastewater  Treatment  Plant,  Oct.  2,  19Sl. 

31.  F.eport  -  "Soils  and  Their  Interpretations  for  Various  Land 
Uses  -  Camp  Edwards",  December  1980,  with  aerial  Atlas 
Sheet  No.  19  and  No.  26  (by  U.  S.  Department  of  Agriculture, 
Soil  Conservation  Service) 

32.  Final  Environmental  Impact  Statement,  Wastewater  Collection 
and  Treatment  Facilities,  Falmouth,  Massachusetts,  August 
19:1;  note  pgs.  7-8. 

33.  Architect-Engineer's  Report  on  Camp  Edwards,  June  A,  19^1, 

2£u  pgs. 

31.  Management  for  Site  Investigations:  The  Preliminary  Site 

Assessment,  Part  A  and  Part  B,  Commonwealth  of  Massachusetts, 
Executive  Office  of  Environmental  Affairs,  Department  of 
Environmental  Quality  Engineering,  Division  of  Hazardous 
Waste,  November  1930. 

35-  Groundwater  &  Groundwater  Law  In  Massachusetts,  2nd  Edition, 
Conmonw- alth  of  Massachusetts,  Water  Resources  Commission, 
Division  of  'Water  Resources,  1979- 
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36.  Cape  Cod  Waste  Water  Renovation  and  Retrieval  System,  A 
Study  of  Water  Treatment  and  Conservation,  Woods  Hole 
Oceanographic  Institution,  Woods  Hole,  Mass.,  August  1977 
(Report  on  a  spray  irrigation  project  at  Otis  Air  Force 
Base,  conducted  under  a  grant  from  the  U.S.  Environmental 
Protection  Agency). 

37.  From  U.S.  Geological  Survey,  Water  Resources  Division, 
3oston,  Mass.;  Chemical  Quality  of  Ground  Water  on  Cape  Cod, 
Massachusetts,  1979;  Chemical  Analysis  of  Groundwater, 

Cape  Cod,  Massachusetts,  1978;  Evaluation  of  Data 
Availability  and  Examples  of  Modeling  for  Groundwater 
Management  on  Cape  Cod,  Mass. ,  1975;  Groundwater  Management 
Cape  Cod,  Martha's  Vineyard  and  Nantucket,  1973;  Water  Table 
Map  of  Cape  Cod,  1977. 

32.  Water  Quality  Management  Plan  for  Cape  Cod,  Draft  Plan, 

Final  Plan  (Volume  1  and  Volume  2)  1978.  (Comprehensive 
plan  for  Water  Quality  Management  prepared  under  Section 
of  P.L.  92-500  (The  Clean  Waters  Act)).  Cape  Cod  Planr.in 
Economic  Development  Commission,  Barnstable,  Massaehusett 

39.  Sewage  Plume  in  a  Sand  and  Gravel  Aquifer,  Cape  Cod, 

Massachusetts,  Denis  R.  LeBlanc,  U.S.  Geological  Survey 
Open  File  Report  82-27A,  1982. 

AO.  Koncevicz,  Donald  W. ,  1982,  102  Fighter  Interceptor  Wing/ 
Civil  Engineering,  Hazardous  Waste  Study  and  Inventory, 

Otis  ANG  Base  Internal  Working  Paper. 

Al.  "J"  Well  Water  Quality  Data. 

42.  Department  of  Environmental  Quality  Engineering  Hazardous 
Waste  Regulations,  Massachusetts  Register,  July  1,  1982. 
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civil  engineering  functions,  including  electrical,  mechanical, 
plumbing,  construction  services,  firefighting,  fuels  maintenance, 
and  pavement  and  grounds  (including  the  landfill).  Fuels 
management,  the  Defense  Property  Disposal  Office,  and  the  Base 
Public  Affairs  Office  also  supplied  representatives  to  be 
interviewed . 

Representatives  of  applicable  federal,  state  and  local 
agencies  were  contacted  and  interviewed  for  pertinent  Base  related 
environmental  data.  The  agencies  contacted  are  listed  as  follows: 

U.S.  Geological  Survey  (Mr.  Denis  Leblanc,  Hydrologist, 
617-223-^521) 

U.S.  Environmental  Protection  Agency  (Mr.  John  Hackler, 
Chief,  Site  Response  Section,  Region  1,  617-223-0031) 

Massachusetts  Department  of  Environmental  Quality 
Engineering  (fir.  Joseph  Conley,  Acting  Chief,  Water  Supply 
Section,  Southeast  Region,  617-9^7-1231) 

Cape  Cod  Planning  and  Economic  Development  Commission  (Mr. 
Scott  Horselv,  Water  Resources  Coordinator,  617-362  i511) 

A  general  reconnaissance  of  Identified  sites  was  made  by 
the  M&E  Project  Team  to  gather  site  specific  information  including 
1)  visual  evidence  of  any  environmental  stress  or  2)  the  presence 
nearby  drainage  ditches  or  surface-water  bodies,  and  a  visual 
inspection  of  these  water  drainage  paths  for  any  obvious  signs  of 
contamination  or  leachate  migration. 


The  decision  tree  shown  in  Figure  1-1  was  then  used 
to  determine  which  sites  should  be  rated  using  the 
Hazardous  Assessment  Rating  Methodology  (HARM)  model,  which 
sites  should  be  deleted,  and  which  sites  should  be  referred 
to  the  Base  environmental  program.  Details  of  the 

model  are  included  in  Anpendix  B.  The  decision  to  rate  the  site  was 
based  on  the  potential  for  hazardous  material  contamination  at  the 
site  and  on  the  potential  for  migration  of  the  contamination.  A 
site  could  be  deleted  from  consideration  for  rating  on  either  basis. 

For  those  sites  where  a  potential  for  contamination  was 
identified,  a  determination  of  the  potential  for  migration  of  the 
contamination  was  made  by  considering  site-specific  conditions. 

If  the  potential  for  contaminant  migration  was  considered 
significant  then  the  site  was  evaluated  using  the  HARM. 

The  HARM  score  indicates  the  relative  potential  for 
environmental  hazard  at  each  site.  For  those  sites  showing  a  high 
potential,  recommendations  are  made  to  confirm  the  potential 
contaminant  migration  problem  under  Phase  II  of  the  Installation 
Restoration  Program.  For  those  sites  showing  a  moderate  potential 
for  environmental  hazard,  a  limited  Phase  II  program  is 
recommended  to  confirm  that  such  a  hazard  does  or  does  not  exist. 

For  those  sites  showing  a  low  potential,  no  follow-up  Phase  II 
work  is  recommended. 
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CHAPTER  2 


INSTALLATION  DESCRIPTION 

Location,  Size,  and  Boundaries 

Otis  Air  National  Guard  Base  is  located  on  Cape  Cod,  60 
miles  south  of  Boston  (Figure  2-1).  The  Towns  of  Falmouth, 

Bourne,  Mashpee  and  Sandwich  abut  the  Base  controlled  property. 

The  Base  encompasses  approximately  3 ,230  acres  including 
easements  (shaded  area  in  Figure  2-2).  About  33"  is  owned  by  the 
U.S.  Air  Force.  The  remainder  is  owned  by  the  Commonwealth  of 
Massachusetts  and  leased  to  the  U.S.  Air  Force.  The  Army  National 
Guard  (Camp  Edwards)  and  the  U.S.  Coast  Guard  Air  Station  are 
contiguous  to  Otis  ANG  Base.  Present  land  areas  adjacent  to  the 
Base  are  primarily  as  follows: 

North  -  Camp  Edwards  located  in  the  Towns  of  Bourne  and 
Sandwich 

We st  -  Camp  Edwards  in  the  Town  of  Bourne  and  the  Veterans 
Administration  National  Cemetery 
South  -  Rural  areas  of  Falmouth  and  Mashpee 
East  -  Rural  areas  of  Mashpee 
Base  Historv 

.  .  ■  ..  if 

Information  concerning  the  history  of  the  Base  was  taken 
largely  from  the  Air  Installation  Compatible  Use  Zone  (AICUZ) 
study  of  1980.  The  history  of  what  today  is  Otis  Air  National 
Guard  Base  has  two  distinct  elements,  i.e.,  Otis  Field  and  Camp 
Edwards.  In  1935  a  bill  was  passed  by  the  Massachusetts 
Legislature  to  purchase  the  present  land  area  from  various  owners 
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FIG.  2-1  OTIS  ANG  BASE  LOCATION  MAP 
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for  establishment  of  a  training  site  for  the  Massachusetts 
National  Guard.  The  greatest  part  of  the  area  was  owned  by  the 
Coonamesset  Ranch  Co.,  which  was  reportedly  the  largest  ranch  east 
of  the  Mississippi  River  and  was  utilized  for  the  raising  of 
sheep.  During  the  period  1935  to  1940,  extensive  use  was  made  of 
the  Works  Project  Administration,  and  a  very  serviceable  camp  site 
was  created.  The  original  landing  strip  that  is  now  part  of  the 
multi-tenant,  multi-purpose  complex,  known  as  Otis  Field  was 
constructed  during  this  period.  It  consisted  of  2  turfed  runways, 
500  feet  wide,  one  3,630  feet  long  and  the  other  3,890  feet  long. 
Runway  area  was  then  approximately  79  acres.  This  area  was  used 
for  training  of  the  101st  Observation  Squadron  of  the 
Massachusetts  National  Guard. 

In  1940,  the  U.S.  Army  leased  the  land  which  Included  Otis 
Field  from  the  Commonwealth  and  constructed  Camp  Edwards,  a  huge 
troop  training  center.  The  Federal  Government  constructed 
buildings,  roads,  utilities,  ranges  and  a  parade  ground  at  a  cost 
of  $2,778,000  ($551,602  portion  State  funded). 

In  1941,  the  Federal  Government  added  dormitories 
and  support  facilities  to  accommodate  70,000  troops  and  a 
hospital  complex  with  a  1722  bed  capacity.  At  this  point,  i : e 
air  facility  served  as  a  sub-base  for  Westover  Field,  Mass.  On  30 
April  1944,  the  facility  was  turned  over  to  the  Department  of  the 
Navy  for  the  duration  of  the  National  Emergency. 

In  1948,  the  U.S.  Air  Force  obtained  control  of  Otis  Field 
with  the  assignment  of  a  Fighter  Interceptor  Mission.  Approach 
easements  of  approximately  68,5  acres  were  obtained  for 
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privately-owned  lands  off  the  northeastern  end  of  Runway  05/23, 
which  was  extended  from  7,000  feet  to  8,000  feet. 

As  a  means  of  satisfying  the  USAF’s  requirements  for 
housing,  storage  and  automotive  maintenance,  several  buildings  and 
land  areas  located  on  Camp  Edwards  were  obtained  by  permit  from 
the  Department  of  the  Army  on  15  October  194  8.  As  additional 
facilities  were  needed,  amendments  to  this  permit  were  made. 
Headquarters,  First  Army  issued  official  notification  that  Camp 
Edwards  would  revert  to  caretaker  status  on  2  December  1952.  The 
Air  Force  was  given  the  opportunity  to  select  the  facilities 
required  for  Otis,  and  these  were  subsequently  transferred  from 
the  Department  of  the  Army  to  the  Department  of  the  Air  Force 
under  Public  Law  155,  82nd  Congress  and  Department  of  Defense 
Directive  4l65.ll,  dated  21  November  1953.  The  action  also 
involved  the  acquisition  and  operation  of  additional  facilities 
and  assumption  of  certain  functions,  activities,  equipment  and 
real  estate  which  included  operation  of  the  following:  water 
pumping  and  utility  distribution  systems,  sewage  disposal  system, 
communication  center  (telephone  exchange),  supply  facilities,  coal 
yard,  structural  fire  protection  for  Otis,  the  hospital  and 
several  commissaries. 

The  Massachusetts  Air  National  Guard  Permanent  Field 
Training  Hite  (PFTS),  manned  by  35  people,  was  established  in 
March  1954.  Its  primary  mission  was  to  provide  all  necessary 
material  except  aircraft  and  personal  equipment  for  Air  National 
Guard  units  performing  15  day  annual  field  training.  Many  units 
came  from  distant  parts  of  the  country  to  perform  their  training 
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at  Otis  AFB,  one  of  five  bases  in  the  country  with  a  PFTS.  Each 
year  approximately  8,000  troops  were  supported  by  the  PFTS, 
primarily  during  the  months  of  July  and  August.  The  PFTS  was 
deactivated  on  1  April  1973. 

In  1955,  the  551st  Airborne  Early  Warning  and  Control  Wing 
was  added  to  the  defense  team  at  Otis.  The  assigned  EC-121  "Super 
Connies''  extended  land  based  radar  coverage  hundreds  of  miles  to 
sea,  providing  protection  against  a  surprise  attack  along  the  East 
coast.  The  year  1955  also  marked  the  arrival  of  the  60th  Fighter 
Interceptor  Squadron. 

In  August  1956,  the  Air  Force  negotiated  a  99  year  lease 
with  the  Commonwealth  of  Massachusetts  for  approximately  19,700 
acres,  including  Otis  Field  and  Camp  Edwards.  Subsequently,  the 
crosswind  runway  14/32  was  extended  from  7,000  feet  to  9,500  feet, 
and  both  runways  were  considered  primary.  A  new  control  tower, 
fire  station,  hangars,  nose  docks,  and  an  1193  unit  family  housing 
area  were  constructed.  The  Air  Force  gave  the  U.S.  Army  a  permit 
to  utilize  approximately  14,000  acres  east  and  northeast  of 
Connery  Avenue. 

In  November  1962,  when  the  26th  Air  Defense  Missile 
Squadron  was  activated,  Otis  became  one  of  the  few  Air  Defense 
Command  Bases  to  have  both  a  fighter  squadron  and  BOMARC  missile 
activities.  The  BOMARC  activity  was  terminated  on  30  April  1972. 

Since  1968,  Otis  AFB  has  acted  as  host  to  a  number  of 
additional  units.  The  102nd  Tactical  Fighter  Wing,  Massachusetts 
Air  National  Guard  arrived  at  Otis  In  August  1968  when  its 
facilities  at  Logan  International  Airport  were  vacated.  The 
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4713th  Defense  Systems  Evaluation  Squadron  was  added  in  1970  after 
the  551st  Airborne  Early  Warning  and  Control  Wing  was  deactivated 
due  to  a  planned  phase  out  of  certain  units  of  the  Aerospace 
Defense  Command.  Deactivation  of  the  60th  PIS  was  completed  on  30 
May  1971.  With  the  deactivation  of  the  551st  AEW&C  Wing,  the 
4784th  Air  Base  Group  assumed  the  role  of  host  unit  on  1  January 
1970.  In  August  1970  the  Coast  Guard  moved  from  Salem  to  Otis  and 
commissioned  the  CG  Air  Station,  Cape  Cod.  In  December  1973  the 
4784th  Air  Base  Group  was  deactivated  and  the  4789th  Air  Base 
Group  (OLAC)  was  formed  to  act  as  a  caretaker  for  the  Air  Force 
and  to  operate  the  base  utility  systems.  Also  at  the  time,  the 
102nd  Fighter  Interceptor  Wing,  Massachusetts  Air  National  Guard, 
became  the  airfield  manager. 

For  all  practical  purposes,  Otis  Air  Force  Base  ceased  to 
exist  in  late  1973  when  the  Air  Force  ended  nearly  all  activity  at 
the  Base.  A  process  was  initiated  to  license  the  Massachusetts 
Air  National  Guard  (MAANG)  to  operate  and  manage  about  3230  acres 
of  what  previously  had  been  Otis  AFB,  thereby  creating  Otis  Air 
National  Guard  Base.  Under  requirements  discussed  elsewhere 
in  this  report,  (MAANG)  is  now  responsible  for  inventorying 
and  evaluating  environmental  hazards  associated  with  past 
hazardous  waste  disposal  activities  on  its  base.  Otis  ANG 
Base,  the  area  investigated  in  this  work,  is  represented 
by  the  shaded  area  in  Figure  1  and  elsewhere  throughout 
the  text.  The  balance  of  the  19,000-plus  acres  of  the 
Otis/Edwards  military  reservation  is  licensed  pre¬ 
dominantly  to  the  Army  and  Coast  Guard. 
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Organization  and  Mission 

The  existing  mission  at  Otis  ANG  Base  is  the  Massachusetts 
Air  National  Guard  (102  Fighter  Interceptor  Wing).  It  provides 
the  Commander  in  Chief  of  the  North  American  Air  Defense  Command 
(NORAD)  with  the  required  number  of  aircraft  and  aircrews  on  a  24 
hour  day,  365  days  per  year  basis  to  maintain  the  air  sovereignty 
of  the  United  States  in  its  assigned  sector. 

The  ANG  is  also  responsible  as  the  airfield  manager  for 
operation  and  maintenance  of  the  airfield.  They  equip, 
administer,  train  and  furnish  personnel  in  order  to  operate  and 
maintain  the  installation  facilities  as  required.  They  provide 
administrative  and  logistical  support  to  units  or  agencies  as 
specified  in  applicable  support  agreements. 
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CHAPTER  3 

ENVIRONMENTAL  SETTING 

The  migration  of  contaminants  from  a  hazardous  waste  site 
is  controlled  largely  by  environmental  factors  including  climate, 
geology,  soils,  hydrology,  and  topography.  Data  concerning  the 
environmental  setting  at  Otis  Air  National  Guard  Base  are 
available  from  reports  and  naps  produced  by  public  agencies. 
Climate 

Climatological  data,  which  were  provided  by  the  102nd 
Fighter  Interceptor  Wing  Weather  Office,  are  shown  in  Table  3-1. 
Precipitation  is  distributed  fairly  uniformly  throughout  the  year 
with  an  annual  average  of  47.8  inches  for  the  indicated  period  of 
record.  The  temperature  varied  from  -10  deg  F  to  99  deg  F  during 
the  period  of  record,  with  an  annual  average  of  about  49  deg  F. 
Geology  and  Topography 

Geological  data  for  the  Otis  ANG  Base  area  are  available 
from  reports  and  maps  published  by  the  U.S.  Geological  Survey. 

Most  of  the  Base  is  located  on  a  broad  outwash  plain  that  was 
deposited  during  the  retreat  of  the  Pleistocene  ice  sheets  from 
the  area  about  14,000  years  ago  (Figure  3-1).  The  outwash  plain 
slopes  gently  to  the  south  toward  Nantucket  Sound.  The  elevation 
of  the  outwash  plain  on  the  Base  typically  varies  from  140  to  100 
feet  above  mean  sea  level  (msl),  although  lower  elevations  occur 
in  swales  and  in  closed  depressions  called  kettle  holes. 

The  westernmost  portion  of  the  Base  along  Connery  Avenue  is 
located  in  an  area  of  hummocky  terrain  which  represents  the  south¬ 
westerly  extension  of  the  Sandwich  recessional  moraine,  sometimes 
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Period  of  Record 


called  the  Buzzards  Bay  moraine.  This  deposit  was  also  formed 
during  the  retreat  of  the  Pleistocene  ice  sheets  from  the  area  and 
typically  ranges  in  elevation  from  100  to  250  feet  above  msl  in 
the  vicinity  of  the  Base  property. 

The  unconsolidated  glacial  deposits  are  underlain  by 
crystalline  bedrock  at  an  elevation  of  approximately  150  feet 
below  msl. 

Hydrology 

The  unconsolidated  glacial  deposits  on  Cape  Cod  constitute 
an  aquifer  which  is  a  primary  source  of  water  supply.  The  aquifer 
has  been  designated  a  ’'sole  source”  by  the  U.S.  EPA.  Groundwater 
in  the  aquifer  in  the  vicinity  of  Otis  AMG  Base  occurs  under 
water-table  conditions.  Figure  3-2  is  a  regional  water-table  map 
of  western  Cape  Cod,  while  Figure  3-3  shows  the  general  water-table 
configuration  beneath  the  Base.  The  groundwater  flow  direction  is 
perpendicular  to  the  contour  lines  in  a  downgradient  direction. 

Data  concerning  the  aquifer  materials  are  available  from  a 
study  by  the  U.S.  Geological  Survey  entitled,  "Sewage  Plume  in  a 
Sand  and  Gravel  Aquifer,  Cape  Cod,  Massachusetts.”  Wells  drilled 
as  part  of  that  study  in  the  vicinity  of  the  Base  sanitary 
wastewater  treatment  plant  revealed  that  the  upper  aquifer 
materials  and  the  overlying  unsaturated  zone  consist  of 
well-sorted,  brown,  medium  to  very  coarse  sand  with  some  gravel. 
These  materials  occur  from  the  surface  to  an  elevation  of  about 
100  feet  below  msl.  They  are  underlain  by  about  50  feet  of  fine 
to  very  fine  sand  and  silt,  which  is  in  turn  underlain  by 
crystalline  bedrock. 
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FIG.  3-2  REGIONAL  WATER  TABLE  CONFIGURATION  AND 
LOCATION  OF  WATER  SUPPLY  WELLS 


The  primary  sources  of  groundwater  recharge  to  that  part  of 
the  aquifer  underlying  the  Base  are  precipitat ion  and  inflow  from 
adjacent  parts  of  the  aquifer.  The  recharge  to  the  aquifer  in  the 
western  part  of  Cape  Cod  is  estimated  by  the  U.S.G.S.  (see  Referenc 
39)  to  be  21  inches  per  year,  slightly  less  than  half  of  the  annual 
precipitation.  Almost  all  of  the  remaining  precipitation  is  re¬ 
turned  to  the  atmosphere  by  evaporation  and  transpiration  by  vege¬ 
tation.  Minor  surface  runoff  to  ponds  or  depressions  occurs 
under  certain  conditions 

Most  cf  the  groundwater  flow  beneath  and  in  the  vicinity  of 
the  Base  occurs  in  the  upper  coarse  materials  of  the  aquifer.  The 
horizontal  hydraulic  conductivity  of  these  materials  is  estimated 
by  the  U.S.G.S.  to  be  200-300  feet  per  day,  and  the  average 
groundivater  flow  velocity  is  estimated  to  be  about  one  to  two  feet 
per  day.  The  horizontal  hydraulic  conductivity  is  high  due  to  the 
coarse  textures  and  the  original  horizontal  deposition  by  glacial 
streams.  The  vertical  hydraulic  conductivity  is  most  likely  lower 
than  the  horizontal,  but  it  is  probably  also  relatively  high  due 
to  the  coarse  textures  of  the  materials. 

Soils 

The  U.S.  Department  of  Agriculture,  Soil  Conservation 
Service  prepared  a  soil  map  of  the  Base  area  in  1980.  Most  of  the 
Base  is  underlain  by  soils  of  the  Carver,  Agawam,  and  Enfield 
series.  These  soils  typically  develop  on  glacial  outwash  plain 
deposits  and  are  characterized  by  coarse  textures  and  moderate  to 
rapid  permeabilities. 

Surface  Water  and  Drainage 

No  streams  exist  on  Otis  ANG  Base.  The  subsurface 
materials  are  permeable  and  continuous,  and  drainage  from  the  site 
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under  natural  conditions  is  through  the  groundwater  system  to 
nearby  streams  or  the  ocean.  The  introduction  of  buildings  and 
paved  surfaces  to  the  environment  prevents  infiltration  of  precipi¬ 
tation  and  concentrates  the  resulting  surface  runoff  into  a  storm 
drain  system. 

The  storm  drains  in  the  housing  area  in  the  western  part  of 
the  Base  consist  of  numerous  small  systems  which  terminate  in 
ponds  and  depressions.  The  storm  drains  beneath  the  runways  and 
flight  line  in  the  eastern  part  of  the  base  consist  of  larger 
systems  that  discharge  to  three  open  drainage  channels  that  direct 
the  runoff  off  the  Base.  The  two  drainage  channels  that  receive 
runoff  from  the  most  active  flight  line  areas  are  equipped  with 
oil/water  separators,  located  at  or  near  the  Base  boundary.  One 
of  the  drainage  channels  continues  3,600  feet  beyond  its 
separator,  where  it  terminates  in  Johns  Pond  (off-Base).  Johns 
Pond  is  drained  by  the  Childs  River  and  the  Quashnet  River.  The 
other  drainage  channel  continues  2,200  feet  beyond  its  separator 
to  Ashumet  Pond  (off-Base),  which  has  no  outlet.  The  general 
pattern  of  drainage  on  the  Base  is  shown  in  Figure  3-^» 

Wat' r  Supply 

Prior  to  19^0  a  well  field  consisting  of  numerous  shallow, 
small-diameter  wells  was  used  to  supply  water  for  the  National 
Guard  installation  at  Camp  Edwards.  The  expansion  of  the  Base  in 
19^0  included  a  groundwater  exploration  program  to  locate 
additional  water  supplies.  Twelve  pairs  of  small  diameter  test 
wells  were  drilled  in  depressions  or  swales  at  scattered  locations 
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on  the  Base.  Uniform  sands  with  effective  grain  sizes  of  0.2  to 
0.32  mm  were  reportedly  encountered  in  all  the  wells. 

Pour  gravel-packed  wells  were  constructed  as  a  result  of 
the  exploration  program  and  were  designated  by  the  letters  GW-B, 
GW-E,  GW-G,  GW- J .  The  wells  were  all  constructed  with  24-inch 
diameter  casing  and  40  to  45  feet  of  24-inch  diameter  shutter  well 
screen.  Table  3-2  shows  data  regarding  the  well  elevations  and 
depths . 


TABLE  3-2.  ELEVATION  AND  DEPTH 
DATA  -  ORIGINAL  BASE  SUPPLY  WELLS 


Well 

Pump  Station 
floor  elev. 

(ft  above  msl) 

Bottom  of 
well  elev. 

(ft  below  msl) 

Depth  of 

well 

(ft) 

Static  water 
level  elev. 

(ft  above  msl) 

B 

61.5 

-22.0 

83.5 

59 

E 

69.0 

-16.0 

85.0 

64 

G 

61.5 

-26.0 

87.5 

54 

J 

70.0 

-16.0 

86 

64 

The  locations  of  GW-B,  GW-G  and  GW-J  are  shown  in  Figure 
3-2.  GW-E  was  located  in  the  same  depression  as  GW-J.  It  is  not 
shown  in  Figure  3-2  because  It  has  been  abandoned.  Sometime  after 
1940,  well  GW-A  was  constructed  adjacent  to  GW-B.  No  records  were 
found  regarding  the  construction  details  of  well  GW-A.  It  has 
also  been  abandoned.  Well  GW-B  is  used  only  to  Irrigate  the  Coast 
Guard  golf  course.  Data  regarding  the  water  quality  in  supply 
wells  GW-G  and  GW-J  are  included  in  Appendix  C. 
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CHAPTER  4 


FINDINGS 

Hazardous  materials  have  been  introduced  to  the  environment 
through  typical  past  base  activities  and  through  the  disposal  of 
wastes  generated  by  those  activities. 

Past  Activity  Review 

Base  activities  that  resulted  in  the  generation  and 
disposal  of  hazardous  and  non-hazardous  waste,  or  in  the 
unintentional  release  of  hazardous  materials,  were  identified  by 
reviewing  files  and  records,  interviewing  current  and  former 
employees,  and  conducting  site  inspections.  Figure  4-1  shows  the 
sites  that  were  considered  during  this  study. 

Hazardous  wastes  are  defined  for  the  purposes  of  this 
report  as  those  wastes  Identified  in  310  CMR  30.000  (Code  of 
Massachusetts  Regulations),  effective  July  1,  1982,  Hazardous 
Waste  Regulations,  promulgated  by  the  Commissioner  of  the 
Department  of  Environmental  Quality  Engineering.  The  regula¬ 
tions  provide  the  following  general  statutory  definition  of 
hazardous  waste : 

A  hazardous  waste  Is  a  waste,  or  combination  of  wastes, 
which  because  of  Its  quantity,  concentration,  or  physical 
chemical  or  Infectious  characteristics  may  cause,  or 
significantly  contribute  to,  an  Increase  in  mortality 
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or  an  increase  in  serious  irreversible,  or  Incapacitating 
reversible,  illness,  or  pose  a  substantial  present  or 
potential  hazard  to  human  health,  safety,  or  welfare,  or  to 
the  environment,  when  improperly  stored,  treated, 
transported,  or  disposed  of,  or  otherwise  managed. 

More  specifically,  the  regulations  identify  characteristics 
of  hazardous  waste  and  the  tests  to  determine  then;  specific  types 
and  sources  of  hazardous  and  acutely  hazardous  wastes;  and 
specific  wastes  which  are  listed  as  hazardous  or  acutely 
hazardous.  One  significant  difference  between  the  Massachusetts 
regulations  and  the  U.S.  EPA  regulations  is  that  waste  oils  are 
listed  as  hazardous  waste  in  the  Massachusetts  regulations.  The 
Base  activities  that  have  accounted  for  most  of  the  handling  of 
hazardous  materials  are: 

1.  Aircraft  Maintenance  and  Operations  and  Base  Civil 
Engineering  Functions 

2.  Firefighting  Training 

3.  Fuels  Management 

4.  Other  activities 

Data  regarding  activities  were  obtained  largely  from 

interviews,  since  written  records  are  limited.  Shop  files,  which 
are  maintained  by  the  102nd  USAF  Clinic  in  Building  169,  were 
examined  but  did  not  contain  data  relevant  to  past  disposal 
practices . 

Aircraft  Maintenance  and  Operations  and  Base  Civil 
Engineering  Functions.  The  activities  and  shops  associated  with 
aircraft  maintenance  and  operations  and  civil  engineering 
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functions  include  battery  shops,  non-destructive  testing  labs, 
an  aircraft  washrack,  fuel  testing  labs,  motor  pools,  electrical 
shops,  paint  shops,  pavement  (roads)  and  grounds,  the  sanitary 
wastewater  treatment  plant,  and  the  landfill. 

Most  of  these  shops  or  facilities  have  been  located  at 
different  sites  on  the  Base  during  different  time  periods.  The 
flight  line  facilities  were  moved  during  the  early  1970's  from  the 
west  side  of  Runway  05/23  to  the  east  side,  an  area  that  was 
previously  occupied  by  the  active  Air  Force.  Information  obtained 
during  the  interviews  indicates  that  hazardous  wastes  that  were 
generated  by  the  shoos  were  either  disposed  of  in  the  landfill, 
used  for  firefighting  training  exercises,  or  removed  by 
service  contracts  with  Base  civil  engineering  or  the  Defense 
Property  Disposal  Office  (DPDO).  Snail  quantities  of  hazardous 
wastes  may  have  been  disposed  of  in  drains  leading  to  storm  drains 
or  sanitary  sewers.  In  the  case  of  the  non-destructive  testing 
lab  In  the  old  flight  line  area  west  of  runway  05/23,  liquid 
wastes  were  disposed  of  In  an  on-site  disposal  system  which  is 
discussed  in  greater  detail  in  the  description  of  past  on-site 
disposal  practices. 

Firefighting  Training.  Firefighting  training  activities 
have  been  conducted  primarily  at  two  locations  on  the  Base 
according  to  Information  collected  during  the  interviews.  From 
about  1958  to  the  present,  firefighting  training  has  been 
conducted  at  the  site  shown  In  Figure  4-2.  Currently  jet  fuel 
(JP-4)  is  used  for  training,  and  a  concrete  pad  is  being 
constructed  to  prevent  Infiltration  of  the  fuel  and  firefighting 
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FIG.  4-2  CURRENT  FIREFIGHTING  TRAINING  AREA 


chemicals.  Firefighter  training  is  conducted  quarterly.  In 
recent  years,  approximately  7,000  to  10,000  gallons  of  jet  fuel 
have  been  allocated  annually.  Eight  days  of  training  per  quarter 
are  typical,  with  either  about  50  or  300  gallons  of  fuel  used 
for  each  burn.  Base  firefighting  personnel  estimate  that  70 
percent  of  the  fuel  is  consumed  in  the  fires. 

The  current  firefighting  training  area  was  unlined  in  the 
past.  Fires  were  created  by  burning  primarily  fuel  or  waste  oil, 
although  waste  materials  from  drums  were  also  used.  Hundreds  of 
drums  were  reportedly  disposed  at  the  site,  including  two  drums  of 
transformer  oil  and  unknown  quantities  of  solvents,  paint  thinner, 
and  hydraulic  fluid.  After  the  materials  had  been  ignited  and 
extinguished  with  water  and/or  foam,  the  residual  mixture  would 
evaporate  or  infiltrate  the  permeable  sand  and  gravel  soil  in  the 
area.  Monthly  firefighting  training  was  required  for  Base  firemen 
until  the  1970's,  when  the  frequency  was  reduced  first  to 
quarterly  and  then  to  semi-annually.  Additionally,  training 
exercises  were  conducted  for  off-Base  firemen  during  the  summer 
months. 

A  shallow  well  was  installed  several  hundred  feet  down- 
gradient  of  the  current  firefighting  training  area  to  supply  water 
for  a  field  laboratory  for  personnel  of  Woods  Hole  Oceanographic 
Institute  during  the  1974-1978  spray  irrigation  study.  The  well 
was  never  used  since  it  reportedly  yielded  water  with  a  hydro¬ 
carbon  odor.  Water  quality  data  from  the  well  are  not  available. 

Water  quality  data  are  available  from  wells  located  about 
1,500  to  10,000  feet  downgradient  from  the  site.  The  wells  were 
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analyzed  for  volatile  organic  chemicals  by  the  Commonwealth  of 
Massachusetts,  and  the  results  are  shown  in  Appendix  D.  The  wells 
contain  chemicals  that  are  listed  hazardous  wastes,  although  the 
concentrations  are  lower  than  the  U.S.  EPA  existing  and  proposed 
Suggested  No  Adverse  Response  Levels  (SNARLS).  The  current  fire¬ 
fighting  training  area  is  a  possible  source  of  these  chemicals, 
although  other  sources  may  exist  south  of  the  Base.  A  detailed 
study  would  have  to  be  conducted  before  the  source  or  sources  of 
the  organics  could  be  determined. 

A  different  firefighting  training  area  was  used  prior  to 
the  development  of  the  current  site.  The  former  site  is  shown  in 
Figure  4-1.  The  firefighting  training  exercises  at  this  site  were 
also  conducted  primarily  with  waste  oils  and  contaminated  fuels. 
Lesser  amounts  of  various  flammable  wastes  in  drums  were 
reportedly  burned  at  this  site.  The  site  was  rated  using  the  HARM 
system.  Although  the  exact  period  of  use  for  the  site  is  not 
known,  it  probably  included  six  to  eight  years.  Moderate  to  large 
quantities  of  flammable  materials  would  have  been  burned  at  the 
site  during  that  time  span. 

A  third  firefighting  training  site  was  identified  during 
one  interview.  The  site  was  used  for  a  brief  period  of  time  after 
the  former  site  was  abandoned  but  before  the  current  site  was 
developed.  Its  location  near  the  fly  ash  disposal  area  led  to  its 
infrequent  use  and  quick  abandonment,  since  the  smoke  interfered 
with  flight  operations.  The  site  was  thus  not  rated. 

Fuels  Management.  Fuels  management  has  changed  dramat¬ 
ically  as  different  military  organizations  have  occupied  the  Base. 
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During  the  Army  period  (1940-1952),  the  central  quadrangle  was 
ringed  by  motorpools  which  had  underground  fuel  tanks  for  mogas 
storage  and  distribution.  Most  of  these  tanks  were  abandoned  in 
place  before  1968  and  are  reportedly  empty. 

During  the  Air  Force  period  (1952-1974),  several  develop¬ 
ments  occurred  regarding  fuels  management.  An  "aqua  farm"  fuel 
storage  system,  referred  to  as  former  underground  fuel  storage 
in  Figure  4-1,  was  installed  in  the  old  flight  line  area  west  of 
Runway  05/23-  The  system  was  operated  by  using  water  to  displace 
the  fuel  and  pump  it  from  the  underground  tanks.  The  underground 
aqua  farm  fuel  storage  system  was  later  replaced  by  above-ground 
storage  tanks  at  the  location  shown  in  Figure  4-1. 

Fuel  was  delivered  to  these  above-ground  tanks  through  a 
pipeline  that  originated  at  a  pump  station  near  the  rail  spur  at 
the  southern  edge  of  the  Base  (Figure  4-1).  Large  quantities  of 
fuel  were  moved  through  this  pump  station  during  the  summers  of 
the  most  active  Air  Force  years  (1959-1961),  and  large  quantities 
of  fuel  were  reportedly  spilled  in  the  rail  beds.  Each  time  one 
of  the  large  diameter  hoses  used  to  carry  fuel  from  the  tank  cars 
was  disconnected,  several  gallons  of  fuel  were  spilled  from  the 
hose.  About  15-20  tank  cars  of  fuel  per  day  were  unloaded  during 
the  period  of  peak  usage.  The  ground  was  reportedly  saturated 
with  fuel  at  times.  As  much  as  10,000  gallons  of  avgas  and  JP-4 
may  have  been  spilled  at  this  site  during  its  period  of  use 
(1959-1965).  The  fuel  would  have  either  evaporated  or  seeped  into 
the  groundwater  system. 
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No  large  single  fuel  spills  at  Otis  were  recalled  by  the 
people  interviewed.  One  person  who  was  interviewed  mentioned 
spills  of  unknown  volume  in  the  vicinity  of  the  above-ground  stor¬ 
age  tanks,  but  these  events  were  not  recalled  by  others.  Small 
quantities  of  JP-4  are  wasted  to  the  ground  or  to  dry  wells  at  the 
main  POL  storage  area.  The  fuel/water  discharge  results  from  sump¬ 
draining  the  above-ground  tanks  and  from  pump  house  floor  drains. 
These  sites,  which  are  located  at  or  near  the  above-ground  fuel 
storage  facilities  shown  on  Figure  4-1,  were  not  rated  with  the 
HARM  system  since  the  quantity  of  waste  is  less  than  one  gallon  per 
month.  A  program  has  been  initiated  to  stop  these  discharges. 

Sludges  that  were  removed  from  the  avgas,  JP-4,  and  mogas 
storage  tank  bottoms  were  disposed  of  in  the  landfill.  The  sludges 
were  typically  "vreathered"  prior  to  the  landfilling,  which  means 
that  they  were  spread  on  the  ground  for  a  period  of  time  to  allow 
the  volatile  sludge  components  to  evaporate. 

Other  Activities.  Herbicides  and  pesticides  were  used  In 
limited  quantities.  Waste  from  pesticide  operations  was  report¬ 
edly  delivered  to  the  salvage  yard  for  sale  or  disposed  of  at  the 
landfill.  Herbicide  wastes  reportedly  went  to  the  landfill.  Small 
quantities  of  herbicide  residual  may  have  entered  the  environment 
at  the  former  Pavement  and  Grounds  clean-up/storage  area,  but  the 
amounts  would  not  have  been  significantly  different  from  the  amounts 
applied  during  normal  herbicide  applications  in  designated  areas. 

Paving  operations  are  conducted  by  Pavement  and  Grounds 
personnel.  The  truck  beds  and  tools  were  washed  with  three  to 
four  gallons  of  diesel  fuel  to  clean  them  at  the  end  of  each  paving 
day,  of  which  there  are  typically  20  per  year.  When  Pavements  and 
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Grounds  was  located  behind  Bldg.  971,  the  cleaning  was  done  in  the 
storage  area  shown  in  Figure  4-1.  The  cleaning  is  now  done  in  a 
bunker  located  near  the  current  location  of  Pavement  and  Grounds 
(Bldg.  124).  Both  sites  were  inspected.  Neither  site  was  rated, 
based  on  observations  at  the  current  site  that  the  amount  of 
fuel  penetrating  the  soil  is  negligible. 

A  fuel  dump  valve  testing  site  was  used  during  the  period 
when  C-121  (Constellations)  aircraft  were  based  at  Otis  (Figure 
4-1).  The  site  consisted  of  a  paved  aircraft  parking  area 
surrounded  on  three  sides  by  an  embankment  of  existing  sandy  and 
gravelly  soils.  The  Constellations  were  towed  to  the  site  and 
backed  into  the  revetment.  Six  manually-operated  fuel  dumping 
valves  were  then  opened  for  testing.  An  estimated  100  to  500 
gallons  of  avgas  were  dumped  during  each  aircraft  test,  and  tests 
were  conducted  2-3  times  per  week  during  the  late  1960's  and  early 
1970 ’s.  The  firefighting  crew  that  witnessed  the  testing  would 
wash  the  avgas  into  the  soils  around  the  pavement,  so  that  fuel 
vapors  would  not  be  present  when  the  towing  vehicle  returned  to 
remove  the  aircraft.  As  the  aircraft  aged  and  the  required 
frequency  of  testing  increased,  a  system  was  developed  in  which 
plugs  were  used  to  limit  the  quantity  of  fuel  dumped.  Also, 
barrels  were  used  to  catch  the  fuel.  Nonetheless,  up  to  50,000 
gallons  of  avgas  could  have  been  dumped  in  a  five-year  period, 
although  this  is  Just  an  estimate.  The  dumped  fuel  would  either 
have  entered  the  permeable  soils  directly  or  evaporated. 
Description  of  Past  On-Site  Disposal  Practices 

The  designated  on-site  facilities  that  have  been  involved 
in  the  disposal  of  hazardous  and  non-hazardous  waste  are  the: 
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Base  landfill 


2.  Sanitary  wastewater  treatment  plant. 

3.  Storm  sewer  system. 

4.  Ply  ash  disposal  area. 

5.  Non-destructive  testing  lab  (on-site  disposal  system). 

Base  Landfill.  The  Base  landfill  area  includes  about  100 

acres  and  has  been  used  for  waste  disposal  since  about  1940 
(Figure  4-3).  The  ANG  assumed  responsibility  for  operation  of  the 
landfill  on  October  1,  1980  and  placed  restrictions  on  the  types 
of  wastes  that  could  be  accepted.  Prior  to  that  date,  all  types 
of  waste  were  dumped.  The  landfill  had  unrestricted  access  for 
many  years,  and  materials  were  often  dumped  when  no  one  repre¬ 
senting  the  Base  was  present.  Access  is  now  limited.  A  guard  is 
located  at  the  access  road  (off  Herbert  Rd.)  to  inspect  all 
loads  who  is  instructed  to  reject  known  or  suspected  hazardous 
waste . 

Waste  materials  reportedly  dumped  into  the  landfill  during 
its  4o+  years  of  operation  include  general  refuse,  fuel  tank 
sludges,  herbicides,  solvents,  transformer  oil,  fire  extinguisher 
fluids,  blank  small  arms  ammunition,  paints,  batteries,  DDT 
powder,  and  hospital  materials.  This  information  was  obtained 
during  interviews,  since  no  written  records  exist.  Approximately 
60  to  70  acres  of  the  site  have  been  filled  with  wastes  to  varying 
depths.  The  present  operation  consists  of  a  series  of  trenches  in 
which  refuse  is  dumped  and  then  covered  daily  with  excavated 
material.  The  trenches  are  about  30  feet  deep,  50  feet  wide,  and 
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FIG.  4-: 


500  feet  long.  Past  landfilling  methods  were  presumably  similar. 
An  inspection  of  the  site  revealed  that  the  o]der  landfill  areas 
were  covered  with  on-site  sand  and  gravel.  Vegetation  is  growing 
on  much  of  the  older  area,  although  barren  sections  do  exist  that 
are  reportedly  the  result  of  the  dumping  of  aviation  gas. 

Surface  elevations  at  the  landfill  are  about  140  feet  above 
msl.  The  water-table  is  at  a  depth  of  80-85  feet  below  the 
surface.  No  monitoring  wells  have  been  constructed  in  the 
vicinity  of  the  landfill.  Therefore,  neither  geologic  nor  water 
quality  data  are  available  for  a  site-specific  analysis  of  the 
potential  for  contaminant  migration.  However,  geologic  data  from 
the  drilling  of  the  Base  supply  wells  (about  one  mile  from  the 
landfill)  and  from  the  USGS  monitoring  well  drilling  at  the 
sanitary  wastewater  treatment  plant  (about  2  miles  from  the 
landfill)  indicate  that  impermeable  soil  materials  probably  do  not 
occur  between  the  base  of  the  landfill  (elevation  110  feet  above 
msl)  and  the  water  table  (elevation  60  feet  above  msl). 

The  nearest  well  downgradient  of  the  landfill  is  Well  GW-G, 
which  is  about  6,000  feet  away.  Water  quality  data  for  Well 
GW-G  are  included  in  Appendix  E.  The  well  was  first  tested  for 
the  presence  of  volatile  organic  chemicals  in  June,  1979,  at  which 
time  trichloroethylene  and  tetrachloroethylene  were  detected. 
Numerous  analyses  have  been  conducted  during  the  past  three  years. 
The  latest  analyses  indicate  that  volatile  organic  chemicals  are 
still  present  in  the  well  discharge.  The  levels  have  never 
exceeded  the  SNARLS,  however,  and  have  generally  exhibited  a 
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decreasing  trend.  The  landfill  is  a  possible  source  for  the 
volatile  organic  chemicals  in  Well  GW-G,  although  conclusive 
evidence  is  not  available. 

Sanitary  Wastewater  Treatment  Plant.  The  sanitary  waste- 
water  treatment  plant  has  provided  secondary  treatment  for  Base 
sewage  since  1936  (Figure  4-2).  The  effluent  is  discharged  to 
sand  beds,  where  it  infiltrates  the  ground  and  moves  downward  to 
the  water  table.  Data  regarding  the  movement  of  effluent  in  the 
groundwater  system  have  been  gathered  and  published  by  the  U.S. 
Geological  Survey  (LeBlanc,  1982).  Their  study  indicates  that  the 
years  of  disposal  have  caused  a  plume  in  the  groundwater  system 
that  is  2,500  to  3,500  feet  wide  and  extends  at  least  11,000  feet 
off-Base  in  a  southerly  direction.  No  evidence  was  gathered 
during  the  records  search  or  interviews  indicating  that  hazardous 
wastes  were  disposed  of  through  the  treatment  plant.  Therefore, 
it  was  not  rated  with  the  HARM  system. 

Storm  Sewer  System.  Oil/water  separators  were  installed  in 
1969  in  two  of  the  drainage  swales  that  receive  runoff  from  the 
flight  line  areas.  The  separators  were  constructed  to  prevent  the 
off-Base  movement  of  contaminants  to  a  cranberry  bog  located 
adjacent  to  Ashumet  Pond.  They  were  cleaned  out  annually  until 
1982,  when  the  practice  was  discontinued  because  consistently 
negligible  volumes  of  oily  waste  accumulated  in  the  separators  in 
recent  years. 

Fly  Ash  Disposal  Area.  Otis  ANG  Base  operations  include  a 
coal-fired  heating  plant.  The  fly  ash  from  the  plant  emission 
control  system  is  dumped  Just  south  of  the  plant,  at  the  location 
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shown  in  Figure  4-1.  Fly  ash  is  not  subject  to  hazardous  waste 
regulations . 

Non-Destructive  Testing  Lab.  The  former  non-destructive 
testing  lab  in  Building  3146  had  an  on-site  disposal  system  which 
consisted  of  a  leaching  pit.  Trichloroethylene  and  other 
halogenated  solvents  were  reportedly  disposed  of  in  unknown  but 
substantial  quantities  through  this  system.  Penetrants, 
emulsifiers,  and  developers  were  also  probably  disposed  of  in  the 
same  fashion. 

Evaluation  of  Facilities  and  Disposal  Practices. 

The  review  of  past  operation  and  maintenance  functions  and 
waste  disposal  practices  at  Otis  has  resulted  in  the 
identification  of  six  sites  which  were  associated  with  hazardous 
materials  and  have  the  potential  for  migration  of  contaminants 
(Figure  4-4).  Data  concerning  the  sites  are  summarized  in  Table 
4-1.  The  six  sites  were  assessed  using  the  Hazardous  Assessment 
Rating  Methodology  (HARM)  developed  for  the  Installation 
Restoration  Program.  The  HARM  includes  factors  concerning 
potential  receptors  of  contamination,  waste  characteristics, 
pathways  for  migration,  and  waste  management  practices.  The 
details  of  the  HARM  are  shown  in  Appendix  B,  and  the  results  of 
the  assessments  are  shown  in  Table  4-2.  The  actual  rating  forms 
for  the  six  sites  are  shown  In  Appendix  E,  while  Appendix  F 
contains  photographs  of  two  of  the  sites. 
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CHAPTER  5 

CONCLUSIONS 

The  purpose  of  the  IRP  Phase  I  study  is  to  identify  sites 
where  the  potential  exists  for  environmental  contamination 
resulting  from  past  waste  management  practices  and  to  assess  the 
probability  of  contaminant  migration  from  these  sites.  Our 
conclusions  are  based  on  the  assessment  of  the  information 
collected  from  field  inspection,  review  of  records  and  files, 
review  of  the  environmental  setting,  and  interviews  with  Base 
personnel,  past  employees  and  state  and  local  government 
employees.  Table  5-1  shows  a  list  of  the  six  sites  at  Otis  ANG 
Base  that  were  rated  using  the  HARM  model.  These  sites  were 
chosen  from  the  numerous  sites  shown  in  Figure  4-1  because  they 
contain  or  contained  hazardous  wastes  or  materials  and  exhibit 
potential  for  migration  of  those  wastes  or  materials. 

1.  The  current  firefighting  training  area  has  a  high 

potential  for  migration  of  contaminants.  Waste  oils, 
fuels,  and  waste  solvents  and  other  possible  hazardous 
wastes  were  burned  at  this  area  from  1958  to  the 
present.  The  area  was  unlined  until  recently,  and  the 
permeable  soils  were  not  pre-saturated  with  water  to 
limit  infiltration  of  the  flammable  materials.  The 
water  table  is  about  50  feet  below  the  site,  and  no 
impermeable  materials  probably  occur  between  the  surface 
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and  the  groundwater  system.  A  shallow  well  that  was 
drilled  several  hundred  feet  downgradient  of  the  area 
reportedly  produced  water  with  a  hydrocarbon  odor. 

Water  quality  data  from  the  well  are  not  available. 

The  area  is  about  1*200  feet  from  the  Base  boundary. 

It  is  about  9,000  feet  from  the  nearest  large  capacity 
water  supply  well  (Base  Well  GW-G)  and  9*500  feet  from 
the  nearest  downgradient  supply  well  (Ashumet 
Well-Palmouth) .  The  current  firefighting  training  area 
received  a  HARM  score  of  82. 

The  former  firefighting  training  area  also  has  a  high 
potential  for  contaminant  migration.  Waste  oils 
(largely  heavy  engine  oils  from  the  Constellations), 
fuels,  and  waste  solvents  and  other  possibly  hazardous 
wastes  were  burned  at  the  site  from  1950(?)  to  1958. 

The  area  was  unlined  and  was  located  In  a  drainage 
channel.  The  water  table  is  about  40  feet  deep  at  the 
site.  The  area  is  about  2,000  feet  from  the  Base 
boundary,  and  one  mile  from  Base  supply  Well  GW-J.  The 
HARM  score  for  this  site  is  76. 

The  Base  landfill  has  a  high  potential  for  migration  of 
contamination.  It  was  used  from  about  19^0  to  the  pre¬ 
sent  and  contains  a  variety  of  hazardous  wastes.  The 
landfill  is  covered  with  permeable  materials  that  allow 
Infiltration  of  precipitation  which  may  contribute  to 
the  generation  of  leachate.  No  Impermeable  layers 


are  known  to  occur  between  the  base  of  the  landfill  at 
elevation  110  feet  above  rosl  and  the  water  table  at 
elevation  60  feet  above  nsl.  The  landfill  is  a 
possible  source  of  the  volatile  organic  chemicals  in 
well  GW-G,  which  is  downgradient  from  the  eastern  edge 
of  the  landfill  at  a  distance  of  6,000  feet.  The 
landfill  is  within  the  recharge  area  of  well  GW-G.  It 
is  adjacent  to  the  Otis  ANG  Base  boundary  with  Camp 
Edwards  and  is  about  3,000  feet  from  the  nearest 
privately-owned  property.  The  HARM  score  for  the 
landfill  is  74. 

4.  The  avgas  fuel  test  dumping  site  was  used  from  1955  to 
1970  and  had  a  high  potential  for  contaminant  migra¬ 
tion  during  that  period.  Most  if  not  all  of  the  fuel 
has  probably  moved  through  the  unsaturated  zone  and 
migrated  downgradient  in  the  groundwater  system.  The 
fuel  would  remain  on  top  of  the  groundwater.  Small 
concentrations  of  some  fuel  components  would  dissolve 
in  the  underlying  groundwater  and  move  in  that  system. 
According  to  the  existing  water  table  map,  the  fuel 
would  move  south  toward  the  Quashnet  River.  The  area 
beneath  which  the  plume  would  move  is  a  sparsely 
populated  portion  of  Mashpee.  Mashpee  has  no  municipal 
water  system.  The  site  is  about  1,000  feet  from  the 
Base  boundary  and  slightly  more  than  one  mile  from  Base 
supply  Well  GW-J.  The  HARM  score  for  the  dumping  site 
is  71. 
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5.  The  rail  yard  fuel  pumping  station  had  a  high  potential 
for  migration  of  contamination  while  it  was  in  use. 
Since  it  has  not  been  used  for  a  number  of  years,  most 
if  not  all  of  the  fuel  has  probably  moved  through  the 
unsaturated  zone  and  migrated  downgradient  in  the 
groundwater  system.  The  fuel  from  the  pumping  station 
would  probably  move  south  then  east  toward  Buzzards 
Bay,  according  to  the  existing  water  table  map.  The 
station  is  500  feet  from  the  Base  boundary  and  slightly 
more  than  one  mile  from  Base  supply  Well  GW-G.  The 
HARM  score  for  the  pumping  station  is  70. 

6.  The  former  non-destructive  testing  lab  in  Bldg.  31^6 
had  an  on-site  disposal  system  that  received  small 
quantities  of  hazardous  waste  during  its  period  of 
operation.  The  site  has  been  abandoned  for 
approximately  10  to  12  years,  but  probably  had  a  high 
potential  for  contaminant  migration  during  the  period 
of  use.  Small  quantities  of  waste  would  have  been 
associated  with  this  site,  and  it  has  a  HARM  score  of 
62. 
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CHAPTER  6 


RECOMMENDATIONS 

The  sites  that  were  rated  at  Otis  ANG  Base  include  three 
categories  of  activities.  The  first  category,  disposal  sites 
which  are  believed  to  have  received  hazardous  wastes,  includes  the 
Base  landfill  and  the  former  non-destructive  test  lab.  The  second 
category,  training  or  testing  sites  where  hazardous  materials  were 
released  to  the  environment,  includes  the  current  and  former  fire¬ 
fighting  training  areas  and  the  avgas  fuel  test  dumping  site.  The 
third  category,  sites  associated  with  the  storage  and  transpor¬ 
tation  of  hazardous  materials  at  which  spills  occurred,  includes 
the  rail  yard  fuel  pumping  station. 

Disposal  Sites 

1.  The  Base  landfill  has  a  high  potential  for  migration  of 
contamination.  An  investigation  should  be  conducted  to 
determine  If  leachate  from  the  landfill  Is 
contaminating  the  downgradient  groundwater.  Eight 
multilevel  wells  should  be  installed  Initially.  One 
well  should  be  upgradient,  and  four  wells  should  be 
downgradient  and  close  to  the  edge  of  the  site,  such  as 
along  Perkins  Road.  The  other  three  wells  should  be 
further  downgradient,  with  the  locations  dependent  on 
water  quality  and  water  level  data  from  the  first  five 
wells.  Table  6-1  shows  the  recommended  analytical 
parameters  for  the  landfill  investigation. 


TABLE  6-1.  RECOMMENDED  ANALYTICAL  PARAMETERS 
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Method  602 ) 


It  is  recommended  that  one  of  the  downgradient  multi¬ 
level  wells  be  placed  close  enough  to  Well  QW-G  to 
determine  if  landfill  leachate  (if  any)  is  entering  the 
well.  The  landfill  is  at  the  edge  of  the  recharge  area 
of  Well  GW-G,  as  it  Is  delineated  by  the  Cape  Cod 
Planning  and  Economic  Development  Commission.  Well 
recharge  areas  are  difficult  to  delineate  accurately 
without  good  water-level  data,  and  the  plume  (if  any) 
may  or  may  not  flow  to  the  well.  The  former  hospital 
area  2,000  feet  north  of  the  Well  GW-G  is  a  possible  site 
for  the  multilevel  well,  but  the  final  location  should  be 
selected  after  the  early  field  data  are  available.  The 
organic  chemicals  in  Well  GV.'-G  may  or  may  not  originate  in 
the  landfill;  the  water  quality  data  from  the  well, 
compiled  in  Appendix  C,  do  not  show  evidence  of  significant 
leachate  contamination. 

2.  The  former  non-destructive  test  lab  on-site  disposal 
system  has  a  high  potential  for  contaminant  migration. 

The  site  is  close  to  the  former  firefighting  training 
area  and  the  monitoring  program  for  the  two  sites 
should  be  combined.  First,  the  sites  should  be 
accurately  located  In  the  field.  Exploration  with  a 
backhoe  should  be  conducted  to  verify  the  site 
locations  and  to  examine  the  upper  soils.  If 
contamination  is  detected,  either  from  odor  or 
by  visual  examination,  then  extractions  should  be 
tested  to  determine  the  constituents.  One  upgradient 
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and  three  downgradient  multilevel  wells  should  be 
installed  and  tested  for  the  parameters  shown  in  Table 
6-1. 

Training  or  Testing  Sites 

1.  The  current  and  former  firefighting  training  areas  have 
a  high  potential  for  contaminant  migration.  The  former 
firefighting  training  area  has  been  combined  with  the 
non-destructive  test  lab  site  because  they  are 
adjacent.  The  current  firefighting  training  site 
should  be  investigated  in  a  similar  fashion.  Test  pits 
should  first  be  dug  to  assess  upper  soil  contamination. 
Multilevel  monitoring  wells  should  be  installed,  one 
upgradient  and  three  downgradient  from  the  site.  The 
recommended  analytical  program  is  shown  in  Table  6-1. 

2.  The  avgas  fuel  test  dumping  training  area  has  been 
inactive  for  many  years,  but  had  a  high  potential  for 
contaminant  migration  during  its  period  of  use.  Test 
pits  should  be  dug  at  the  site.  A  visual  inspection 
should  reveal  if  any  residuals  are  in  the  soil.  Water 
extractions  from  the  soil  samples  should  be  tested  if 
residual  contamination  is  apparent.  Wells  in  the 
projected  plume  path  should  be  sampled.  The  Quashnet 
River,  which  is  the  nearest  downgradient  candidate 
groundwater  discharge  point,  is  about  10,000  feet  from 
the  site.  Dissolved  non-reactive  constituents  would 
move  that  distance  in  about  14  to  28  years,  assuming  a 
groundwater  flow  velocity  of  one  to  two  feet  per  day. 
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The  movement  of  fuels  on  top  of  the  water  table  Is  more 
difficult  to  predict.  For  this  reason,  it  is 
recommended  that  existing  wells  in  the  projected  plume 
path  be  tested  for  the  parameters  shown  in  Table  6-1. 
Only  a  few  wells  are  located  becween  the  site  and  the 
Quashnet  River. 

Hazardous  Materials  Storage  and  Transportation  Sites 

The  rail  yard  fuel  pumping  station  had  a  high  potential  for 
contaminant  migration  during  its  period  of  use.  Most  of 
the  fuel  that  was  spilled  has  probably  migrated  away, 
creating  a  situation  similar  to  the  avgas  fuel  test  dumping 
area.  A  program  like  that  recommended  for  the  avgas  fuel 
test  dumping  site  should  be  conducted  for  this  site  also. 

Respectfully  submitted, 

METCALF  &  EDDY,  INC. 

Richard  L.  Ball,  Jr. 

Vice  President 
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BS,  Physics,  Loyola  College,  1958 

BES,  Civil  Engineering,  Johns  Hopkins  University,  1962 
MSE,  Water  Resources  Engineering,  Johns  Hopkins  University, 
1962 

Member: 

American  Planning  Association 
American  Institute  of  Certified  Planners 
National  Recreation  and  Parks  Association 
Urban  Land  Institute 


Associated  with  Metcalf  &  Eddy  since  1963,  Mr.  Ball  is 
Vice  President  and  Director  of  the  firm's  Environmental  Planning 
Division.  In  this  position  he  holds  overall  responsibility  for 
the  firm’s  professional  services  in  municipal  and  community  plan¬ 
ning,  regional  planning,  environmental  impact  analyses,  conserva¬ 
tion  and  recreation  planning  and  facility  design,  transportation 
engineering,  community  development,  and  land/site  planning. 

Mr.  Ball's  technical  background  is  in  comprehensive  planning; 
socio-economic  and  fiscal  studies;  areawide  water,  sewer,  wastewater 
and  solid  waste  system  planning;  and  water  resources  planning. 

He  had  prime  responsibility  for  the  preparation  of  comprehenisve 
plans  in  30  municipalities  in  Connecticut,  Massachusetts,  New 
Jersey  and  New  Hampshire. 

Major  regional  studies  he  recently  directed  include  the  Edwards 
Aquifer  Protection  Plan  in  San  Antonio,  Texas.  The  study  Involved 
projection  of  growth  policies,  determination  of  water  quality, 
fiscal  and  Institutional  impacts,  and  the  development  of  legal 
controls  to  protect  this  sole  source  of  water  supply.  For  the 
Association  of  Central  Oklahoma  Governments,  Mr.  Ball  directed  the 
environmental  assessment  phase  of  the  208  Areawide  Waste  Treatment 
Management  Plan,  which  examined  regional  land  use  and  involved 
forecasting  future  population  and  employment  growth  and  patterns. 

Mr.  Ball  is  the  author  of  a  paper  entitled  "Land  Use  Planning 
as  a  Tool  for  Controlling  Water  Demands  in  a  Distribution  System" 
presented  at  a  conference  of  the  American  Water  Works  Association  and 
published  in  Water  and  Sewerage  Magazine.  In  addition,  he  recently 
participated  in  a  symposium  sponsored  by  the  City  of  Austin,  Texas 
Department  of  Environmental  Resource  Management  at  which  he  spoke  on 
the  possible  regulatory  and  policy  schemes  for  controlling  develop¬ 
ment  and  protecting  the  contributing  and  recharge  zones  of  the 
Edwards  Aquifer. 

Mr.  Ball  also  directs  the  U.S.  Environmental  Protection  Agency, 
Region  I  mission  contract.  The  comprehensive  program  is  assessing 
the  impacts  of  disinfection  on  cold  water  fisheries,  developing  a 
data  management  and  quality  evaluation  procedure  for  PCB's  in  the 
Acushnet  River  Estuary,  and  is  completing  a  use  attainability  analysis 
of  the  Pawtuxet  River,  Rhode  Island  watershed. 


WARREN  P.  DIESL 


BS,  Geology,  St.  Lawrence  University,  1972 
MS,  Geology,  University  of  Rhode  Island,  1976 

Certified  Professional  Geologist 

Member: 

National  Water  Well  Association 


Mr.  Diesl  is  a  hydrogeologist  assigned  to  Metcalf  &  Eddy's 
Geotechnical  Department.  His  duties  include  groundwater 
exploration,  groundwater  contamination  studies,  and  aquifer 
analysis . 


Mr.  Diesl  conducted  a  hydrogeologic  investigation  for  a 
leachate  control  study  for  the  town  of  Danvers,  Massachusetts, 
sanitary  landfill.  The  study  involved  a  determination  of  the 
primary  cause  of  leachate  production  and  recommendation  of  a 
means  of  leachate  control.  Mr.  Diesl’s  responsibilities  included 
water  budget  analysis,  observation  well  installation,  determina¬ 
tion  of  groundwater  flow  patterns,  and  field  water  quality 
analyses . 

He  also  conducted  a  hydrogeologic  investigation  for  an 
effluent  plume  study  for  the  Town  of  Chatham,  Massachusetts 
water  pollution  control  plant.  Mr.  Diesl 's  responsibilities 
Included  water  budget  analysis,  observation  well  installation, 
determination  of  groundwater  flow  patterns,  and  field  water 
quality  analyses. 

Mr.  Diesl  has  conducted  several  investigations  for  land 
application  projects.  At  Darlington,  South  Carolina,  he  planned 
and  conducted  a  hydrogeologic/soils  Investigation  for  the  design 
of  a  1-6  mgd  rapid  infiltration  system.  The  study  included 
borings,  infiltration  testing,  well  installation,  mounding 
analysis,  and  underdrain  spacing  calculations.  In  Maryland, 

Mr.  Diesl  conducted  a  hydrogeologlcal/soils  study  for  a  smaller 
rapid  infiltration  system  that  included  soil  mapping,  borings, 
well  installation,  mounding  and  underdrain  analyses,  and  ground- 
water  flow  determination. 

Mr.  Diesl  performed  an  analysis  of  groundwater  conditions 
relating  to  the  advisability  of  rehabilitating  or  replacing 
an  old  tubular  wellfield  in  the  town  of  Burlington,  Massachusetts. 
The  hydrogeologic  aspects  of  the  study  included  formulation  of 
a  groundwater  and  surface  water  sampling  program,  analysis  of 
water  quality  data  showing  contamination  by  organic  and  Inorganic 
constituents,  and  analysis  of  aquifer  yield. 


MICHAEL  J.  MEAGHER 


BS,  Civil  Engineering,  Norwich  University,  1965 
Member: 

American  Society  of  Civil  Engineers 
Amercian  Society  of  Mechanical  Engineers, 
Solid  Waste  Processing  Division 


Mr.  Meagher  is  a  Project  Manager  in  the  Solid  Waste  Division. 
He  joined  the  firm  in  1974  with  seven  years  of  prior  experience  in 
solid  waste  management.  His  background  includes  designs  and 
studies  on  resource  recovery  facilities.  Following  are  examples 
of  his  projects: 

.  Feasibility  study,  RFP  preparation,  evaluation  and  nego¬ 
tiations  for  the  240-tpd  refuse-to-steam  plant  in  Pitts¬ 
field,  Massachusetts. 

.  Regional  Springfield,  Massachusetts  Monsanto  feasibility 
study,  a  760-tpd  refuse-to-steam  facility  which  will  supply 
steam  to  Monsanto  Company. 

.  Project  Manager  for  a  report  and  design  of  a  landfill 
for  Amherst,  Massachusetts.  The  project  involved  site 
identification,  obtaining  approvals,  design  of  a  lir.er 
and  leachate  disposal  system  and  development  of  an 
operating  plan. 

.  Project  Manager  for  a  report  to  recommend  methods  to  correct 
leachate  problems  at  a  landfill  site  for  Danvers,  Massa¬ 
chusetts.  Also  included  was  development  of  capital  and 
annual  operating  cost  estimates 

.  Project  Manager  for  a  solid  waste  management  plan  for 
Hudson,  New  Hampshire. 

.  Project  Manager  for  600-tpd  solid  waste  disposal  alternative 
study  and  feasibility  study  for  refuse-to-energy  plant 
outside  the  city  of  Worcester. 

.  Charlottsville,  Virginia  feasibility  study  for  a  250  to 
450-tpd  refuse-to-steam  plant  which  examined  energy 
recovery  systems. 


DR.  EDWARD  J.  CICHON 


BS,  Chemistry,  Tufts  University,  1976 
PhD,  Chemistry,  Brown  University,  1980 

Member : 

American  Water  Works  Association 
American  Chemical  Society 


Dr.  Cichon  serves  as  a  Technical  Specialist  in  the  areas  of 
Chemical  Process,  Hazardous  Waste  and  Chemistry,  incorporating  his 
extensive  experience  in  analytical,  organic  and  inorganic 
chemistry.  In  addition,  he  Is  responsible  for  the  coordination, 
supervision  and  data  evaluation  of  pilot  plant  and  bench-scale 
studies.  He  has  worked  with  state-of-the-art  analytical 
techniques  for  both  process  control  and  evaluation. 

Dr.  Cichon  has  been  and  is  presently  engaged  in  projects 
involving  water,  wastewater,  and  hazardous  waste  treatment. 

These  projects  include  state-of-the-art  pilot  studies  for  removing 
volatile  organics  from  drinking  water  by  the  use  of  air-stripping 
and  activated  carbon.  In  the  area  of  wastewater  he  has  been 
involved  with  projects  that  have  focused  on  such  issues  as  the 
removal  of  heavy  metals  from  Iron  and  steel  mill  wastes,  and  the 
chemistry  of  various  Inorganic  and  organic  pollutants  In  industrial 
wastewaters . 

Recent  pilot  plant  experience  includes: 

Connecticut  Water  Company.  Water  Treatment  for  Potable  Use  - 
Responsible  for  the  development,  operation  and  data  interpretation 
of  an  ozone  -  P.E.  pilot  filtration  plant.  Of  major  concern  was 
the  reduction  In  the  trlhalomethane  formation  potential  by  ozone. 
Over  100  THMFP  tests  were  conducted  over  a  6-week  period  to  assess 
the  reduction  of  this  parameter  through  the  treatment  train. 

Suffolk  County  Water  Authority.  Water  Treatment  for  Potable 
Use  -  Responsible  for  developing  and  Implementing  a  three-stage 
field  pilot  program  to  develop  design  criteria  for  the  removal 
of  organic  chemicals  from  well  water  by  packed  tower  aeration. 
Besides  being  responsible  for  pilot  plant  design  and  data 
evaluation,  Dr.  Cichon  provided  seminars  to  the  Water  Authority 
personnel  for  the  purpose  of  explaining  the  theory  and  operation 
of  this  treatment  technology. 

Metropolitan  District  Commission,  Boston.  Water  Treatment 
for  Potable  Use  -  Responsible  for  the  operation  of  a  250  gpm  pilot 
plant  for  evaluating  the  effectiveness  of  pulsator  clarification, 
plate  settling,  and  direct  filtration  to  treat  water  from  the 
Sudbury  reservoir.  Included  in  the  testing  program  was  an 
evaluation  of  the  unit  process  to  reduce  the  trlhalomethane 
formation  potential  (THMFP)  in  the  raw  water.  THMFP  tests  were 
designed  to  simulate  the  complex  downstream  chlorination  practices 
and  reservoir  detention  periods. 


ARTHUR  MICHELINI,  JR. 


BS,  Bacteriology,  Ohio  State  University,  1958 


Mr.  Michelini  is  in  direct  charge  of  the  analytical  and 
research  work  performed  by  Metcalf  &  Eddy's  water  and  wastes 
laboratories.  He  supervises  the  laboratory  technicians  and  is 
responsible  for  implementation  of  analytical  studies.  With  the 
firm  since  1967,  Mr.  Michelini  has  nearly  20  years  of  laboratory 
experience . 

Under  Mr.  Michelini 's  direction,  the  Metcalf  &  Eddy  labora¬ 
tory  performs  a  full  range  of  chemical,  physical  and  biological 
water  quality  analyses.  Laboratory  equipment  includes  an  atomic 
absorption  spectrophotometer,  an  organic  carbon  analyzer,  pH 
instruments,  a  turbidimeter,  a  conductivity  meter,  and  a  comple¬ 
ment  of  field  sampling  and  analysis  equipment. 

Mr.  Michelini  directed  preliminary  studies  for  a  confiden¬ 
tial  investigation  of  the  performance  of  five  different  granular 
activated  carbons.  He  conducted  the  isotherms  and  held  overall 
responsibility  for  the  field  pilot  studies. 

Mr.  Michelini  is  experienced  in  the  techniques  and  programs 
involved  in  water  quality  analyses.  He  has  directed  numerous 
studies  in  this  area,  including  analyses  of  the  Town  of  Plymouth, 
Massachusetts'  surface  water  bodies.  In  addition,  he  Is  partici¬ 
pating  in  a  continuous  program  of  ground  and  surface  wate~  evalu¬ 
ation  for  Chatham,  Massachusetts. 


RICHARD  G.  SHERMAN 


University  of  Colorado,  BS,  Geology,  1953 

Member : 

Boston  Society  of  Civil  Engineers 
Association  of  Engineering  Geologists 
Society  of  American  Military  Engineers 
American  Institute  of  Professional  Geologists 

Registered  Geologist,  California,  Idaho  and  Delaware 

Certified  Geologist,  Maine 

Mr.  Sherman  is  Chief,  Geotechnical  Department  with  responsibilit 
for  administrative  and  technical  supervision  covering  disciplines  of 
soil  and  materials  engineering,  hydrogeology,  geology,  and  ocean¬ 
ography. 

He  has  been  responsible  for  interpreting  subsurface  data  for 
engineering  application  and  design  recommendations  on  bridges,  dams, 
tunnels  and  building  foundations;  terrain  analyses  for  selection  of 
water  intake,  sewer  outfall,  water  and  sewage  treatment  plant  sites; 
and  terrain  studies  for  site  feasibility  of  military  and  industrial 
facilities.  His  assignments  have  included  projects  in  Arctic  North 
America,  Continental  United  States,  South  and  Central  America,  Europe 
and  the  Caribbean. 

Mr.  Sherman's  project  experience  includes:  design,  pile  load 
tests  and  construction  of  new  dock  for  Port  of  Seward  Alaska  damaged 
in  1?6‘!  earthquake;  repair  of  foundations  at  Whittier,  Alaska;  Port 
Anchorage,  Alaska  dock  facilities  and  Government  dock;  and  design 
review  of  temporary  tanker  off  loading  dock  at  Anchorage.  More  re¬ 
cently  he  has  been  involved  in  design  and  construction  services  in 
connection  with  foundations  for  the  New  England  Aquarium,  Boston 
and  a  town  dock  in  Manchester,  Massachusetts.  Previous  assignments 
include  the  feasibility  study  of  filling  Bird  Island  Flats  for  Mass- 
port,  design  and  construction  of  the  concrete  apron  for  Eastern 
Airlines  and  facilities  at  TWA,  all  at  Logan  Airport  in  Boston. 

He  prepared  geologic  and  foundation  studies  of  Deer  Island 
drumlin.  Nut  Island  and  various  other  sites  around  Boston  Harbor. 

The  work  required  feasibility  studies  for  cross-harbor  pipelines 
and  tunnels.  He  has  worked  on  over  20  shorefront  projects  and  over 
60  highway  projects,  including  back-slope  dranage,  underdrainage 
and  cut-slope  stabilization. 
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APPENDIX  B 


SITE  RATING  METHODOLOGY 
FOR 

PHASE  I  INSTALLATION  RESTORATION  PROGRAM 


Background 

The  Department  of  Defense  (DOD)  has  established  a  comprehen¬ 
sive  program  to  identify,  evaluate,  and  control  problems 
associated  with  the  past  disposal  practices  at  DOD  facilities. 

One  of  the  actions  required  under  this  program  is  to: 

"develop  and  maintain  a  priority  listing  of  contaminated 
installations  and  facilities  for  remedial  action  based  on 
potential  hazard  to  public  health,  welfare,  and  environ¬ 
mental  impacts."  (Reference:  Defense  Environmental  Quality 
Program  Policy  Memorandum  (DEQPPM)  8l-5,ll  December  1981). 
The  site  rating  methodology  for  Phase  I  of  the  Installation 
Restoration  Program  (IRP)  was  jointly  developed  by  CH2M/H111  and 
Engineering  -  Science  based  on  experience  in  performing  Record 
Searches  at  several  Air  Force  Installations.  The  basis  for  the 
rating  system  is  a  document  developed  by  JRB  Associates,  Inc.  for 
the  EPA  Hazardous  Waste  Enforcement  office.  The  JRB  system  was 
modified  to  accurately  address  specific  Air  Force  installation 
conditions  and  to  provide  meaningful  comparison  of  landfills  and 
contaminated  areas  other  than  landfills. 

After  use  of  thiB  first  model  for  a  period  of  time  at 
several  Air  Force  installations,  certain  inadequacies  became 
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apparent.  In  January  1982  USAP  representatives, 
Engineering-Science,  and  CH2M/H111  developed  a  new  site  rating 
model  to  present  a  better  picture  of  the  hazards  posed  by  sites  at 
Air  Force  Installations.  The  new  rating  model  described  in  this 
presentation  is  referred  to  as  the  Hazardous  Assessment  Rating 
Methodology  (Table  1). 

Purpose 

The  purpose  of  the  site  rating  model  is  to  provide  a 
relative  ranking  of  sites  of  suspected  contamination  from 
hazardous  substances.  This  model  will  assist  the  Air  National 
Guard  Bureau  in  setting  priorities  for  follow-on  site 
investigations  and  confirmation  work  under  Phase  II  of  the  IRP. 

This  rating  system  is  used  only  after  It  has  been 
determined  that  (1)  potential  for  contamination  exists  (hazardous 
wastes  present  in  sufficient  quantity),  and  (2)  potential  for 
migration  exists.  A  site  can  be  deleted  from  consideration  for 
rating  on  either  basis.  Figure  1-1  shows  the  decision  tree  that  is 
used  to  determine  whether  or  not  to  rate  a  site  with  the  HARM 
system. 

Description  of  Model 

This  site  rating  model  uses  a  scoring  system  to  rank  sites 
for  priority  attention.  However,  In  developing  this  model,  the 
designers  incorporated  some  special  features  to  meet  specific  DOD 
program  needs. 

The  model  uses  data  readily  obtained  during  the  Record 
Search  portion  (Phase  I)  of  the  IRP.  Scoring  Judgments  and 
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computations  are  readily  made.  In  assessing  the  hazards  at  a 
given  site,  the  model  develops  a  score  based  on  the  most  likely 
routes  of  contamination  and  the  worst  hazards  at  the  site.  Sites 
are  given  low  scores  only  if  there  are  clearly  no  hazards  at  the 
site. 

As  with  the  previous  model,  this  model  considers  four 
aspects  of  the  hazard  posed  by  a  specific  site:  the  possible 
receptors  of  the  contamination,  the  waste  and  its  characteristics, 
potential  pathways  for  waste  contaminant  migration,  and  any 
efforts  to  contain  the  contaminants.  Each  of  these  categories 
contains  a  number  of  rating  factors  that  are  used  In  the  overall 
hazard  rating. 

The  receptors  category  rating  is  calculated  by  scoring  each 
factor,  multiplying  by  a  factor  weighting  constant  and  adding  the 
weighed  scores  to  obtain  a  total  category  score. 

The  waste  characteristics  category  is  scored  in  three 
steps.  First,  a  point  rating  is  assigned  based  on  an  assessment 
of  the  waste  quantity  and  the  hazard  (worst  case)  associated  with 
the  site.  The  level  of  confidence  in  the  information  is  also 
factored  into  the  assessment.  Next,  the  score  is  multiplied  by  a 
waste  persistence  factor,  which  acts  to  reduce  the  score  If  the 
waste  Is  not  very  persistent.  Finally,  the  score  is  further 
modified  by  the  physical  state  of  the  waste.  Liquid  wastes 
receive  the  maximum  score,  while  scores  for  sludges  and  solids  are 
reduced. 

The  pathways  category  rating  is  based  on  evidence  of  con¬ 
taminant  migration  or  an  evaluation  of  the  highest  potential 
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(worst  case)  for  contaminant  migration  along  one  of  three 
pathways.  If  evidence  of  contaminant  migration  exists,  the 
category  is  given  a  subscore  of  80  to  100  points.  For  indirect 
evidence,  80  points  are  assigned,  and  for  direct  evidence  100 
points  are  assigned.  If  no  evidence  is  found,  the  highest 
score  among  three  possible  routes  is  used.  These  routes  are 
surface  water  migration,  flooding,  and  ground-water  migration. 
Evaluation  of  each  route  involves  factors  associated  with  the 
particular  migration  route.  The  three  pathways  are  evaluated  and 
the  highest  score  among  all  four  of  the  potential  scores  is  used. 

The  scores  for  each  of  the  three  categories  are  then  added 
together  and  averaged  to  a  maximum  possible  score  of  100.  Then 
the  waste  management  practice  category  is  scored.  Sites  at  which 
there  is  no  containment  are  not  reduced  in  score.  Scores  for 
sites  with  limited  containment  can  be  reduced  by  5  percent.  If  a 
site  is  contained  and  well  managed,  its  score  can  be  reduced  by  90 
percent.  The  final  site  score  is  calculated  by  applying  the  waste 
management  practices  category  factor  to  the  sum  of  the  scores  for 
the  other  three  categories. 
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TABLE  1 

HAZARDOUS  ASSESSMENT  RATING  METHODOLOGY  GUIDELINES 


I .  mCEPTOKB  CUTMPW 


0 

1 

2 

)  multiplier 

k.  population  within  I,#d0 
feet  (Inclodaa  on-base 
facilities) 

0 

1  -  25 

20  -  100 

Greater  then  100 

4 

1.  Diattnc*  to  wtrtit 
water  mil 

Greater  than  )  niles 

1  to  1  wiles 

3,001  rest  to  1  nils 

•  to  3,000  feet 

10 

C.  Land  uaa/lonlnf  (within 

1  alia  radius) 

Couplet  elf  reaote  agricultural 

Ironing  not  applicable) 

OoauMrcIsl  or 
industrial 

Nestdentlal 

3 

D.  Distance  to  tnetallatlon 
boundary 

Greater  than  2  niles 

1  to  2  wiles 

1,001  feet  to  1  nils 

0  to  1,000  feet 

6 

1.  Critical  awwlronaents 
(within  1  alls  radius) 

Not  s  critical 
environment 

natural  areas 

Pristina  natural 
areasi  minor  wet¬ 
lands  |  preserved 
areas |  presence  of 
economically  Inpor¬ 
tent  natural  re¬ 
sources  susceptible 
to  contamination. 

Ha)or  habitat  of  aa  en¬ 
dangered  or  threat sued 
apeclssi  presence  of 
recharge  are.)  uajor 
wetlands. 

10 

r.  Water  <|ual Ity/uae 

designation  of  nearest 
surface  water  body 

Agricultural  or 
Induatrlal  use. 

Jlec rest  Ion,  propa¬ 
gation  and  manage- 
nent  of  flah  and 
wlldlire. 

Obeli  fish  propaga- 

Potable  water  supplies 

« 

G.  Ground-Water  use  of 
upper laoet  aquifer 

Not  used ,  other 
sources  readily 
available. 

Oonmerclel,  in¬ 
dustrial  ,  or 
Irrigation,  very 
United  other 
water  sources. 

Drinking  water, 
municipal  water 
available  a 

Drinking  water,  no  amnl- 
clpel  water  avail ablet 
conmrrclel,  Induatrlal, 
or  Irrigation,  no  other 
water  source  available. 

9 

n.  Population  served  by 
surface  water  supplies 
within  1  allies  down- 
strean  of  site 

0 

1  -  50 

51  -  1,000 

Greeter  then  1,000 

• 

1.  Population  served  by 

0 

1  -  50 

51  -  1,000 

Greeter  then  1,  000 

0 

•qulfff  suppllss  within 
3  ad  lea  o(  site 
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TABLE  1  (Continued) 

HAZARDOUS  ASSESSMENT  RATING  METHODOUXX  GUIDELINES  (Cont'd) 


ii.  mar*  ctmuctbuistics 


A-!  lUMrdOM  Mast*  Quantity 

•  •  flMll  quMtlty  l<5  ton#  or  M  driaa  of  liquid) 

H  •  Nodtrat*  quantity  (S  to  N  tona  or  21  to  19  diwa  of  liquid) 
L  •  Latqa  quantity  (>2t  tona  or  IS  dtuM  of  liquid) 

1-2  Confldanca  Laval  of  Intonation 

C  •  Coaftrnad  confldanca  lava  I  (alalnn  crltarla  bo  loo) 

.o  Verbal  reports  fron  Interviewer  (at  leant  2)  or  written 
Information  fron  tbe  records. 


o  Knowledge  of  types  and  quantities  of  wastes  qsns rated 
by  shops  and  other  areas  on  base. 

o  based  on  the  oboes,  a  daternlnatlan  of  tbs  types  end 
quantities  of  waste  disposed  of  at  tbe  site. 

A-l  Massed  bating 


•  •  Suspected  ooofl denes  level 

o  No  verbal  reports  or  conflicting  verbal 
reports  and  no  written  laforoatlon  fron 
tbe  records. 

o  Logic  based  os  a  knowledge  of  tbs  types  and 
quantities  of  baser does  wastes  generated  at  tbe 
bees,  and  s  history  of  pest  waste  disposal 
practices  Indicate  that  these  wastes  were 
disposed  of  st  s  sits. 


bating  Scale  Levels 


besard  Category 

• 

1 

2 

3 

Tmlclty 

ta'f  Unl  • 

tea's  Level  f 

tea's  Level  2 

tea's  Level  3 

Ignltablllty 

Plash  point 
greeter  then 
2Q0"F 

Plarti  point  at  MO’P 
to  290  mF 

Plash  point  St  M'F 
to  »«Cp 

Plash  point  less  than 
tt*P 

tadlMCtlvIty 

At  or  below 

background 

ievele 

1  to  3  Hose  back¬ 
ground  levels 

2  to  5  tines  back¬ 
ground  levels 

Over  2  tines  back¬ 
ground  levels 

Use  the  higheet  Individual  rating  based  on  toslclty,  ftgnltebtltty  end  radioactivity  end  date  rains  the  haasrd  rating. 

Wasard  bating  Points 


High  ’H> 
MIlS  <H) 

Low  ID 


3 

2 

I 


TABLE  t  (Continued) 


HAZARDOUS  ASSESSMENT  RATING  METHODOLOGY  GUIDELINES  (Cont’d) 

ll.  WASTE  Qjjjiewwwg  (Contlnu«JI 
NmU  ChtfBClt 


Motes i 

For  s  site  with  aoie  than  one  hmrdOM  waste,  the 
waste  quantities  nay  he  added  using  the  (ollowlnq  rules i 
Confidence  Level 

o  Con f I  need  confidence  levels  (C|  can  be  added 
o  Suspected  confidence  levels  IS)  can  be  added 
o  Confiraed  confidence  levels  cannot  be  added  with 
suspected  confidence  levels 
Maste  Hazard  Sat  1 119 

o  Hastes  with  the  sane  hazard  rating  can  be  added 
o  Hastes  with  different  hatard  ratings  can  only  be  added 
In  a  downgrade  node,  e.g. ,  MCM  ♦  DCS  -  US  If  the 
total  quantity  la  grester  than  21  tons. 

Bx tuple 1  Several  wastes  nay  be  present  at  a  site,  each 
having  an  MCM  designation  (M  points).  My  adding  the 
quantities  of  each  waste,  the  designation  nay  change  to 
US  (M  points).  In  this  case,  the  correct  point  rating 
for  the  waste  Is  SO. 


10  •  CL 

N  8  L 

8  8  N 

10  8  8  L 


B.  Persistence  Multiplier  for  Point  Mating 

Multiply  Point  Mating 

Persistence  Criteria  Prow  Part  A  by  the  Following 

Metals,  polycyclic  enwpounds,  1.0 

and  halogen a ted  hydrocarbons 
Substituted  and  other  ring  0.9 

coMpounde 

Straight  chain  hydrocarbons  0.0 

Baelly  biodegradable  nspnundl  0.0 

C.  Physical  State  Multiplier 

Multiply  Point  Total  Prow 
Parts  h  and _S_b£  the  Following 

1.0 
0.75 
0.50 


TABLE  X  (Continued) 


HAZARDOUS  ASSESSMENT  RATING  METHODOLOGY  GUIDELINES  (Cont'd) 

111.  PATHWAYS  CATE GOUT 

A.  Bvid«nc«  of  Content nation 

Direct  evidence  is  obtained  f ran  laboratory  analyses  of  hazardous  oontanlnants  present  above  natural  background  levels 
in  nut  face  eater,  ground  water ,  or  air.  Bv idence  should  confirn  that  the  source  of  contamination  la  the  site  being 
evaluated. 

Indirect  evidence  night  be  froai  visual  observation  (l.s.»  leachate) ,  vegetation  stress*  sludge  deposits *  presence  of 
taste  and  odors  in  drinking  water,  or  reported  discharges  that  cannot  be  directly  confirmed  as  resulting  from  the  site# 
but  the  site  Is  greatly  suspected  of  being  a  source  of  contamination. 

1-1  potential  rot  su stack  hatch  contjmi nation 


Distance  to  nearest  surface  Greater  than  I  nils  2,001  feat  to  1  501  feet  to  2,000  t  to  500  feet  0 

water  (Includes  drainage  mile  feet 

ditches  end  storm  sewers) 


Net  precipitation  Lees  than  -10  In. 

Surface  erosion  None 

Surface  permeability  0%  to  151  clay 

(>I0~*  ca/aec) 

Sainfall  intensity  based  <1.0  Inch 

on  1  year  24-hc  rainfall 

0-2  POTENTIAL  PON  PLOOOING 

floodplain  Beyond  100-year  In  25-year  flood-  In  10-year  flood-  floods  annually  I 

floodplain  plain  plain 


S- 3  VOTENTIAL  TOO  GROUND -HATER  CONTAMINATION 

Depth  to  ground  water  Greeter  than  500  ft  50  to  500  feet  II  to  50  feet  •  to  10  feet  • 

Net  precipitation  Lees  than  -10  is.  -10  to  «S  In.  «5  to  *20  In.  Or  aster  then  *20  In.  < 

Boil  permeability  Greeter  then  501  clay  301  to  50|  clay  15%  to  Ml  clay  0%  to. 15%  clay  0 

(>10'*  cm/ sec)  (It'1  to  10  cm/ sec)  (10  to  It'1  on/ age)  (<10“*  cm/sec) 

Subsurface  flows  Bottom  of  alts  great-  Bottom  of  alts  Bottom  of  alts  Bottom  of  alts  lo-  0 

cr  than  5  feet  above  occasionally  frequently  sub-  cated  below  mean 

high  ground-water  level  submerged  merged  ground-water  level 

Direct  access  to  ground  No  evidence  of  risk  Low  risk  Moderate  risk  Nigh  risk  0 

water  (through  faults, 

(lectures,  faulty  well 
casings,  subsidence  fissures, 
sic.) 


-10  to  ♦  5  in.  *5  to  «20  In.  (Neater  than  *20  in.  0 

Slight  Moderate  Severe  • 

15%  to  30%  clay  30%  to  50T%  day  tteatar  than  50%  day  0 

HO*  to  10  or/ sec)  (IP*1  to  10  cn/eeo)  |<10  m/mmol 

1. 0-2.0  inches  2. 1-3.0  Inches  >1.0  Inches  0 


TABLE  1  (Continued) 

HAZARDOUS  ASSESSMENT  RATING  METHODOLOGY  GUIDELINES  (Cont'd) 

IV.  MASTS  NANAOMRttT  PRACTICES  CATECTJAY 

A.  Ttil«  cattily  adjucta  the  total  risk  as  determined  from  the  receptors,  pstlwaya,  and  wests  char  sc  ter  1st  lea  categories  for 
waste  mansgenent  practices  and  engineering  controls  designed  to  reduce  this  risk.  The  total  risk  Is  determined  by  first 
averaging  the  receptors,  pathways,  and  waste  characteristics  sobacorea. 

a.  MASTS  NANAGMDfT  PRACTICES  PACTOR 

The  following  multipliers  are  then  applied  fo  the  total  risk  points  (froa  A)i 

Masts  Management  Practice  Multiplier 

No  containment 
Limited  containment 
Pully  contained  end  In 
full  compliance 

Guidelines  for  fully  contained! 

Landflllsi 

o  Clay  cap  or  other  Impermeable  cover 
o  Leachate  col lect Ion  system 
o  Liners  in  good  condition 
o  Adequate  monitoring  wells 
Bplllsi 

o  Quick  spill  cleanup  action  taken 

o  Contaminated  soft!  removed 

o  Soli  and/or  water  sample  p  confirm 
total  cleanup  of  the  apitl 

General  Note t  if  data  are  not  available  or  known  to  be  complete  the  factor  ratings  under  Items  I -A  through  t,  III-R-I  or 
HI-R-3,  then  leave  blank  for  calculation  of  factor  score  and  maxima  possible  score. 


Laboratory*  333 


PHYSICAL  EXAMINATION 

Color,  PCU  ?  1  0 

Odor,  TON 
Sediment,  ml 

Solids,  Residue  at  180  deg  C,  dls.,  mg/1  39  42  75 

Solids,  sum  of,  die. ,  mg/1  39  *2  75 

Specific  Conductance  umhos/cm.  59  57  1 38 

Temp. ,  deg.  C  9. A  10.0 

Turbidity,  NTU 

METAL  ANALYSIS 


3 

3 

3 

3 

3 

3 

3 

3 

7 

A 

2 

3 

7 

3 

39 

60 

48 

44 

57 

5? 

39 

60 

48 

44 

57 

73 

57 

86 

73 

79 

76 

86 

13-3 

10.5 

10.0 

** .  9 

12.2 

15-5 

12.2 

Arsenic  as  As,  mg/1 
Barium  as  Ba,  mg/1 
Cadmium  as  Cd,  mg/1 
Calcium  as  Ca,  mg/1 


Calcium,  dls.,  as  Ca,  mg/1 

Chromium  as  Cr,  mg/1 

Copper  as  Cu,  mg/l 

1.9 

2.2 

6.3 

4.1 

2.5 

3. 1 

4.4 

3.2 

4.2 

Iron  as  Pe,  »g/l 

Lead  as  Pb,  eg/1 

Magneslua  as  Mg,  eg/1 

0.31 

0.24 

0.06 

0.04 

0.10 

0.07 

0.29 

- 

0.02 

0.09 

Magnesium,  dls.,  as  Mg,  mg/1 

Manganese  as  Mn,  mg/1 

Mercury  as  Hg,  mg/1 

Potassium  as  K,  mg/1 

Potassium,  dls.,  as  K,  mg/1 

Selenium  as  Se,  mg/1 

Sliver  as  Ag,  mg/1 

Sodium  as  Na,  mg/1 

Sodium,  dls.,  as  Na,  mg/1 

INORGANIC  ANALYSIS 

1 .7 

1.2 

3-5 

3-3 

1.0 

1.8 

1.8 

0.98 

2.3 

1.8 

0.03 

2.6 

0.20 

Alkalinity,  Total,  as  CaC03,  mg/1 

7 

7 

8 

19 

8 

22 

15 

16 

10 

10 

Bicarbonates  as  HCO3,  mg/l 

Boron  as  B,  mg/l 

9 

9 

10 

23 

10 

21 

18 

19 

12 

12 

Carbonates  as  C03»  mg/l 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Carbon  Dioxide  aa  C02,  mg/l 

Chloride  as  Cl,  mg/l 

3.6 

2.9 

13 

5.B 

6.4 

5.4 

18 

19 

3.0 

Chloride,  dls.,  as  Cl,  mg/l 

Fluoride  as  F,  mg/l 

9.9 

9.5 

20 

8-7 

9.0 

10 

9.5 

9-5 

12 

3.3 

Fluoride,  dls.,  as  P,  mg/l 

.0 

0.1 

.0 

.0 

.0 

0.  1 

.0 

.0 

.0 

Hardness,  Total,  aa  CaC03,  mg/l 

12 

10 

30 

24 

10 

15 

19 

21 

16 

Hardness,  Non-carbonate,  as  CaC03,  mg/l 

5 

3 

22 

5 

2 

0 

4 

5 

6 

11 

*17  Hass.  DEQE 
2.  Brooks  AFB 


3.  uses 

A.  Unknown 


Laboratory 

Nitrogen,  Awonla,  as  N,  ng/1 

Nitrogen,  Annonla,  dls.,  as  N,  ng/1 

Nitrogen,  Ammon .  ♦  Org. ,  as  N,  ng/1 

Nitrogen,  Nitrate,  as  N,  ng/1 

Nitrogen,  Nitrate,  dls  ,  as  N,  ng/1 

Nitrogen,  Nitrite,  as  N,  ng/1 

Nitrogen,  Nitrite,  dls.,  as  N,  ng/1 

Nitrogen,  Organic,  dls.,  as  N,  ng/1 

Oxygen,  dissolved,  ng/1 
pH  units 

Phosphate,  Ortho,  dls.,  as  P,  ng/1 
Phosphate,  Total,  dls.,  as  P,  ng/1 
Silica,  as  S102 ,  ng/1 
Silica,  as  S102,  dls.,  ng/1 
Sulfate  aa  SOA,  ng/1 
Sulfate,  dls.,  aa  SO*,  ng/1 
Surfactants,  (MBAS),  ng/1 

ORGANIC  ANALYSIS 

Methylene  Chloride,  ug/1 

1. 1- dlchloroethylene,  ug/1 

1 .1- dlchloroe thane,  ug/1 

1 . 2- t rans-dlchloroethy lene ,  ug/1 
Chlorofron,  ug/1 

1 .2- dlchloroethane,  ug/1 
1,1,1-trlchloroethane,  ug/1 
Carbon  tetrachloride,  ug/1 
Dlchlorobrononethane,  ug/1 
Trichloroethylene,  ug/1 
Dlbronochloronethane,  ug/1 
Bronofom,  ug/1 
Tetrachloroethylene,  ug/1 

1.2- dlchloroethylene,  ug/1 

1.1.2.2- tetrachloreothylene,  ug/1 
Toluene,  ug/1 

Phenol,  ug/1 

Total  Trlhalonethanes,  ug/1 
Pesticides,  ug/1 
Herbicides,  ug/1 
Oil,  ng/1 

BACTERIOLOGICAL  ANALYSIS 

Conforms,  Total,  per  100  ml. 
RADIOLOGICAL  ANALYSIS 

Gross  Alpha  Count,  P  cl/1 
Gross  Beta  Count.  P  cl/1 
M1SC.  ANALYSIS 


3 

3 

3 

3 

3 

0.07 

0.16 

2.9 

0.1  A 

0 . 1 A 

6.6 

6.7 

6.1 

6.8 

6. A 

9.9 

9.7 

9.  * 

n 

*1 

A. A 

5 .  B 

6.6 

6.2 

A, 6 

3 

3 

3 

3 

3 

0.  U5 

0.02 

0.59 

0.02 

0.52 

6.9 

6.2 

6.2 

5.5 

6.0 

11 

10 

10 

9.0 

10 

5.6 

5.8 

6.0 

A. 7 

15 

Sodlun  Adsorption  Ratio 


I 


•  «Ufr  '  ■  **■  c  •  »  **.-f  -  » 
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WATER  QUALITY  DATA  -  WELL  G  10/61  -  10/71 


Sample  bats 

10/Ul 

6/25/62 

2/l'l/M 

ly  (,jj 

2/15/6', 

1/I.V56 

l.’/f.u 

S/8/6V 

1 1/09 

10/26/71 

Laboratory* 

3 

1 

1 

3 

4 

4 

3 

a 

3 

4 

PHYSICAL  EXAMINATION 

Color,  PCU 

3 

10 

5 

1 

5 

7 

2 

0 

6 

5 

Odor,  TON 

0 

0 

0 

0 

0 

0 

Sediment,  ml 

0 

0 

0 

0 

0 

0 

Solids,  Residue  at  ISO  deg  C,  dls. 

,  mg/l 

59 

61 

60 

49 

Solids,  sum  oT,  dls.. 

mg/l 

56 

59 

59 

52 

Specific  Conductance 

umhos/cm. 

95 

911 

90 

80 

Temp.,  deg.  C 
Turbidity,  NTU 

12.2 

0 

0 

10.3 

0 

0 

10.0 

0 

il.O 

0 

METAL  ANALYSIS 

Arsenic  as  As,  mg/1 
Barium  as  Baf  mg/1 
Cadmium  as  Cd,  mg/1 
Calcium  as  C«,  mg/1 
Calcium,  dls.  ,  as  Ca, 
Chromium  as  Cr,  mg/1 

mg/l 

4.4 

4.9 

4.1 

4.0 

Copper  as  Cu,  mg/1 
Iron  as  Pe,  mg/1 

O.ll 

0.08 

0.05 

O.ll 

0.07 

0.15 

0.07 

0.01 

0.01 

0.05 

Lead  as  Pb,  mg/1 
Magnesium  as  Mg,  mg/1 

Magnesium,  dls.,  as  Mg,  mg/1 

2.6 

2.0 

2.5 

1.9 

Manganese  as  Mn,  mg/1 
Mercury  as  Hg,  »g/l 

0 

0.06 

0.10 

0.10 

0.04 

0.04 

0.09 

0.04 

0.01 

0.00 

Potassium  as  K,  mg/1 
Potassium,  dls.,  as  K 

,  mg/1 

0.6 

Selenium  as  Se,  rag/1 
Sliver  as  Ag,  mg/l 
Sodium  as  Na,  mg/1 
Sodium,  dls.,  as  Na, 

mg/l 

6.8 

13 

INORGANIC  ANALYSIS 

Alkalinity,  Total,  as 

CaC03,  mg/1 

10 

7 

7 

10 

4 

10 

10 

9 

10 

23 

Bicarbonates  as  HCO3, 
Boron  as  B,  mg/1 

mg/1 

12 

12 

12 

12 

Carbonates  as  C03,  mg/1 

0 

0 

0 

0 

Carbon  Dioxide  as  C02 

,  mg/1 

15 

19 

9.6 

Chloride  as  Cl,  mg/1 
Chloride,  dls.,  as  Cl 

,  mg/1 

8.3 

9-5 

11 

9.1 

10 

10 

9-8 

3.0 

11 

n 

Pluorlde  as  P,  mg/1 
Fluoride,  dls..  as  P, 

mg/l 

.0 

0.1 

0. 1 

23 

0.1 

ie 

8 

28 

Hardness,  Total,  as  CaC03.  mg/1 

22 

20 

2k 

20 

3? 

28 

20 

Hardness,  Non-carbonate,  as  CaC03, 

mg/ 1 

12 

10 

10 

•Tl  Mass.  DEQE 


Brooks  AFr 

3.  uses 

4 .  Unknown 


I 

I 


1 


Laboratory 

Nitrogen,  Amnonla,  as  N,  mg/1 

Nitrogen,  Ammonia,  dis.,  aa  N,  mg/1 

Nitrogen,  Ammon.  ♦  Org.,  aa  N,  mg/1 

Nitrogen,  Nitrate,  aa  N,  mg/1 

Nitrogen,  Nitrate,  dla.,  as  N,  mg/1 

Nitrogen,  Nitrite,  aa  N,  mg/1 

Nitrogen,  Nitrite,  dla.,  as  N,  mg/1 

Nitrogen,  Organic,  dla.,  aa  N,  rag/1 

Oxygen,  dissolved,  mg/ 1 

pH  units 

Phosphate,  Ortho,  dla.,  aa  P,  mg/1 
Phosphate,  Total,  dla.,  aa  P,  mg/1 
Silica,  aa  S102,  mg/1 
Silica,  as  S102,  dla.,  mg/1 
Sul  Tate  aa  SOA,  mg/1 
Sulfate,  dla.,  as  SO*,  mg/1 
Surfactants,  (MBAS),  mg/1 

ORGANIC  ANALYSIS 

Methylene  Chloride,  ug/1 
1 ,  l-dlchloroethy lene ,  ug/1 

1.1- dichloroethane,  ug/1 

1. 2- trana-dlchloroethylene,  ug/1 
Chloroform,  ug/1 

1 .2- dlchloroethane,  ug/1 
1,1,1-trichloroethane,  ug/1 
Carbon  tetrachloride,  ug/1 
Pichlorobromomethane,  ug/1 
Trichloroethylene,  ug/1 
Dlbromochloromethane,  ug/1 
Bromoform,  ug/1 
Tetrachloroethylene,  ug/1 

1 .2- dichloroethylene,  ug/1 

1.1 .2.2- tetrachloroethylene,  ug/1 
Toluene,  ug/1 

Phenol,  ug/1 

Total  Trlhalomethanea,  ug/1 
Pesticides,  ug/1 
Herbicides,  ug/1 
Oil,  mg/1 

BACTERIOLOGICAL  ANALYSIS 

Conforms,  Total,  per  100  ml. 
RADIOLOGICAL  ANALYSIS 

Gross  Alpha  Count,  P  cl/1 
Gross  Beta  Count.  P  cl/1 
MISC.  ANALYSIS 


3 

1 

1 

3 

* 

3 

0 

3 

A 

0.00 

0 .  *17 

0.30 

0.30 

c .  56 

1.0 

0.5 

0.18 

0.6 

0.66 

0.5 

.00 

.00 

0.000 

0.000 

0.001 

0.000 

5-8 

5.9 

5.9 

6.1 

5.9 

6.1 

6.0 

6.2 

6.3 

6.6 

10 

10 

10 

10 

15 

15 

16 

8.6 

Sodium  Adsorption  Ratio 


0.7 


I 


t 

I 
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WATER  QUALITY  DATA  -  WELL  G  12/71  -  1/79 


1L‘/71 

_ 9X2/7  * 

_ 1X22/7 

lJ - &/12/.ZS- 

_ S/2XI0 

4/76 _ 

8/ <u/7L 

-j/20/nu 

1/21/79 

Laboratory* 

3 

4 

a 

4 

4 

4 

3 

4 

4 

1 

PHYSICAL  EXAMINATION 

Color,  PCU 

5 

3 

0 

0 

0 

3 

0 

Odor,  TON 

0 

0 

0 

0 

2 

2 

0 

Sediment,  ml 

Solids,  Residue  at  180  deg  C,  dls.,  mg/1 

65 

0 

0 

0 

0 

0 

0 

0 

Solids,  sum  of,  dls.,  mg/1 

_ 

66 

Specific  Conductance  umhos/c». 

97 

8* 

7* 

88 

120 

128 

97 

135 

Temp.,  deg.  C 

Turbidity.  NTU 

11.0 

0 

0 

0 

0 

0 

10.0 

0 

2 

METAL  ANALYSIS 

Arsenic  as  As,  mg/1 

0.0005 

Barium  as  Ba,  mg/1 

0.000 

CadaluB  as  cd,  ag/1 

Calclua  as  Ca,  ag/1 

3.2 

3.6 

4.0 

6.3 

4.0 

3.2 

4.4 

0.000 

Calclua,  dls.,  as  Ca,  ag/1 

Chroailua  as  Cr,  ag/1 

5.0 

*.5 

0.00 

Coppar  aa  Cu,  ag/1 

0.00 

0.02 

o.oo 

0.0? 

0.00 

0.00 

0.03 

Iron  aa  Pe,  ag/1 

Lead  a*  Pb,  ag/1 

0.02 

0.03 

0.0* 

0.03 

0.20 

0.03 

0.  10 

0.03 

0.03 

0,00 

Magnesium  as  Mg,  mg/1 

Magnesium,  dls.,  as  Mg,  mg/1 

2.9 

2.1 

2.0 

1  ■  9 

1-5 

2.6 

2.3 

2.0 

3.1 

Manganese  as  Mn,  mg/1 

Mercury  as  Hg,  mg/1 

0. 03 

0. 01 

0.00 

0.00 

0.00 

0.00 

0 

0.00 

0.00 

0.0001 

Potasslua  as  K,  ag/1 

Potasalua,  dls.,  aa  K,  mg/1 

Seleniua  aa  Se,  ag/1 

0.9 

0.8 

0.8 

0.8 

1.2 

1.0 

1.2 

1.0 

0.000 

Silver  as  Ag,  mg/1 

Sodium  aa  Na,  mg/1 

Sodium,  dls.,  as  Na,  mg/1 

7.7 

9.0 

0.0 

10 

10 

20 

35 

30 

0,00 

1NOROAN1C  ANALYSIS 

Alkalinity,  Total,  as  CaC03,  mg/1 

10 

18 

11 

15 

9 

27 

17 

48 

57 

Bicarbonates  as  HC03,  mg/1 

Boron  as  B,  mg/1 

12 

21 

Carbonates  as  C03,  *g/I 

0 

0 

Carbon  Dioxide  as  C02,  mg/1 

12 

14 

10 

14 

Chloride  as  Cl,  mg/1 

Chloride,  dls.,  as  Cl,  »g/l 

11 

10 

9 

10 

15 

n 

Fluoride  as  F,  mg/1 

Pluorlde,  dls.,  as  P,  mg/1 

0.1 

18 

35 

21 

21 

16 

24 

Hardness,  Total,  as  CaC03»  mg/1 

24 

17 

17 

Hardness,  Non-carbonate,  as  CaCQ3,  mg/1  15 


iT  Mass.  DEQE 
?.  Brooks  APB 
USGS 

I.  Unknown 


I 


! 

i 

1  1 


WATER  QUALITY  DATA  -  WELL  G  12/71  -  1/79 


12/71 

9/P/79 

5/12/79 

12/1/75 

3/P/ 76 

4/76 

8/30/76 

3/20/7 

Laboratory 

3 

4 

4 

4 

4 

4 

3 

4 

4 

1 

Nitrogen,  Amonla,  as  N,  mg/1 

Nitrogen,  Ammonia,  dls.,  as  N,  mg/1 

0.00 

0.01 

0.00 

0.00 

0.00 

0.020 

0.00 

0.00 

Nitrogen,  Ammon.  ♦  Org. ,  as  N,  mg/1,  dls. 
Nitrogen,  Nitrate,  as  N,  mg/1 

Nitrogen,  Nitrate,  dls.,  as  N,  mg/1 

0.41 

0.5 

0.3 

0.4 

5.9 

1.8 

0.23 

0.43 

1.0 

3.0 

0.5 

Nitrogen,  Nitrite,  as  N,  mg/1 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

Nitrogen,  Nitrite,  dls.,  as  N,  mg/1 

0.  010 

Nitrogen,  Organic,  dls.,  as  N,  mg/1 

0.21 

Oxygen,  dissolved,  mg/1 

10.2 

pH  units 

6.2 

6.1 

6.2 

i  .5 

6.1 

6.5 

5-5 

7.1 

7-1 

Phosphate,  Ortho,  dls.,  as  P,  mg/1 

0.140 

Phosphate,  Total,  dls.,  as  P,  rag/1 

Silica,  aa  S102,  mg/1 

12 

9.1 

10 

5.6 

7.4 

0.2  60 

13 

12 

Silica,  as  S102,  dla.,  mg/1 

11 

11 

Suirate  as  SO**,  mg/1 

Sulfate,  dla.,  as  SOU,  mg/1 

Surfactants,  (MBAS),  mg/1 

9 

9 

9 

0 

0 

13 

0 

16 

12 

ORGANIC  ANALYSIS 

Methylene  Chloride,  ug/1 

1 . 1- dlchloroethylene,  ug/1 

1.1- dlchloroe thane,  ug/1 

1 .2- trana-dlchloroethy lane,  ug/1 

Ch loro from,  ug/1 

1 .2- dlchloroe thane,  ug/1 

1,1 ,1-trlchloroethane,  ug/1 

Carbon  tetrachloride,  ug/1 

Diehl orobromomethane,  ug/1 

Trichloroethylene,  ug/1 

Dlbromochloromethane,  ug/1 

Bromoform,  ug/I 

Tetrachloroethylene,  ug/1 

1 .2- dlchloroethy lene ,  ug/1 

1 . 1 .2 .2- tetrachloroethy lene,  ug/1 

Toluene,  ug/1 

Phenol,  ug/l 

Total  Trlhalomethanes,  ug/1 

Peatlcldea,  ug/1 

Herbicides,  ug/1 

Oil,  mg/1 

BACTERIOLOGICAL  ANALYSIS 

Collforms,  Total,  per  100  ml. 

RADIOLOGICAL  ANALYSIS 

Gross  Alpha  Count,  P  cl/1 

Gross  Beta  Count.  P  cl /I 

H1SC.  ANALYSIS 

Sodium  Adsorption  Ratio 

0.7 

I 


1 


Laboratory* 

A 

A  A 

A  A 

1 

A 

1 

1 

PHYSICAL  EXAMINATION 

Color,  PCU 

0 

0 

3 

0 

Odor,  TON 

0 

0 

0 

0 

Sediment,  ml 

Solids,  Residue  at  180  deg  C,  dls. 
Solids,  sum  of,  dls . ,  mg/1 

.  i»g/i 

0 

0 

0 

0 

Specific  Conductance  umhos/cra. 
Temp. ,  deg.  C 

9A 

93 

1 A0 

96 

Turbidity,  NTU 

0.3 

0.3 

0.9 

0.1 

METAL  ANALYSIS 

Arsenic  as  At,  mg/1 

0.000 

Barium  as  Ba,  mg/1 

<0.  10 

Cadmium  as  Cd,  mg/ I 

Calcium  as  Ca,  mg/1 

Calcium,  dls.,  as  Ca,  mg/1 

**.3 

A. 3 

6.5 

5.1 

0.00 

Chromium  as  Cr,  mg/1 

Copper  as  Cu,  mg/1 

0.02 

0.01 

0.0A 

0.01 

0.00 

Iron  as  Pe,  mg/1 

Lead  as  Pb,  mg/1 

0.00 

0.0A 

0.22 

0.00 

0.00 

Magnesium  as  Mg,  mg/1 

Magnesium,  dls.,  as  Mg,  mg/1 

2.2 

2.3 

5.5 

3-3 

Manganese  as  Mn,  mg/1 

Mercury  as  Hg,  mg/1 

0.00 

0.02 

0.00 

0.00 

0.0001 

Potassium  as  K,  mg/1 

Potassium,  dls.,  as  K,  mg/1 
Selenium  as  Se,  mg/1 

0.7 

0.7 

1.1 

1.1 

0.002 

Silver  as  Ag,  »g/l 

0.00 

Sodium  as  Na,  mg/1 

Sodium,  dls.,  as  Na,  mg/1 

10 

10 

7.8 

17 

8.1 

9.1 

INORGANIC  ANALYSIS 

Alkalinity,  Total,  as  CaC03,  mg/1 
BIcarbonates  as  HC03,  mg/1 

1A 

13 

8 

1A 

Boron  as  B,  mg/1 

Carbonates  as  C03»  mg/1 

Carbon  Dioxide  as  C02,  mg/1 

0.0 

Chloride  as  Cl,  mg/1 

Chloride,  dls.,  as  Cl,  mg/1 
Fluoride  as  P,  mg/1 

11 

11 

11 

1A 

<0.10 

Fluoride,  dls.,  as  P,  mg/1 
Hardness,  Total,  as  CaC03.  mg/1 
Hardness,  Non-carbonate,  as  CaC03. 

20 

20 

38 

27 

Sample  Date 


Laboratory 

Nitrogen,  Ammonia,  as  N,  mg/1 

Nitrogen,  Ammonia,  dls.,  as  N,  mg/1 

Nitrogen,  Ammon.  ♦  Org. ,  aa  N,  mg/1 

Nitrogen,  Nitrate,  as  N,  mg/1 

Nitrogen,  Nitrate,  dls.,  as  N,  mg/1 

Nitrogen,  Nitrite,  as  N,  mg/1 

Nitrogen,  Nitrite,  dis.,  as  N,  mg/1 

Nitrogen,  Organic,  dis.,  as  N,  mg/1 

Oxygen,  dissolved,  mg/1 

pH  units 

Phosphate,  Ortho,  dls.,  as  P,  mg/1 
Phosphate,  Total,  dls.,  as  P,  mg/1 
Silica,  as  S102,  mg/1 
Slllcs,  ss  S102,  dls.,  mg/1 
Sulfate  aa  S04,  mg/1 
Sulfate,  dls.,  as  S04,  mg/1 
SurTactants,  (MBAS),  mg/1 

ORGANIC  ANALYSIS 

Methylene  Chloride,  ug/1 

1 .1- dichloroethy lene ,  ug/1 

1 . 1- dlchloroethane ,  ug/1 

1 . 2- trana-dlchloroethy lene ,  ug/1 
Chlorofrora,  ug/1 

1 .2- dichloroethane,  ug/1 
1,1 , 1-trlchloroethane,  ug/1 
Carbon  tetrachloride,  ug/1 
Dlchlorobromomethane,  ug/1 
Trichloroethylene,  ug/1 
Dlbromochloromethane ,  ug/1 
Bromoform,  ug/1 
Tetrachloroethylene ,  ug/1 

1 .2- dlchloroethylene,  ug/1 

1.1 .2. 2-  tetrachloroethylene ,  ug/1 
Toluene,  ug/1 

Phenol,  ug/1 

Total  Trlhalomethanes,  ug/1 
Pesticides,  ug/1 
Herbicides,  ug/1 
Oil,  mg/1 

BACTERIOLOGICAL  ANALYSIS 

Collforms,  Total,  per  100  ml. 
RADIOLOG ICAL  ANALYSIS 

Gross  Alpha  Count,  P  cl/1 
Gross  Beta  Count.  P  ci/1 
MI5C.  ANALYSIS 

Sodium  Adsorption  Ratio 


■  67.?<,/7.9 - 112131 - ZZ17/79  V/20/79  17 l6/flQ_  1717/80  _  6/lQ/BP _ 4/29/81  S/ll/Sl 


0.01 

0.01 

0.01 

0.00 

0.4 

0.4 

5.0 

1.2 

0.6 

0.000 

0.000 

0.000 

0.000 

6.3 

6.2 

5.8 

6.2 

11 

10 

7.3 

11. 

11 

12 

16 

12. 

0.00 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

2.3 

1.1 

ND 

ND 

ND 

12.8 

10.4 

5.0 

ND 

3.5 

ND 

8.0 

8.0 

ND 

1.5 

ND 

0.7 

2.9 

ND 

ND 

ND 

2.1 

2.1 

0.9 

2.2 

2.1 

ND 

ND 

ND 

ND 


<1.0 

1.5 


ND  ■  None  Detected 


Laboratory-  212  1212212 

PHYSICAL  EXAMINATION 

Color ,  PCU  5 

Odor,  TON  0 

Sediment,  ml  0 

Solids,  Residue  at  100  deg  C,  dls.,  mg/1 
Solids,  sum  of,  dls.,  mg/1 

Specific  Conductance  umhos/cm.  06 

Temp.,  deg.  C 

Turbidity,  NTU  0.6 


METAL  ANALYSIS 


Arsenic  as  As,  mg/1 
Barium  as  Ba,  mg/1 
Cadmium  as  Cd,  mg/1 

Calcium  as  Ca,  mg/1  3.6 

Calcium,  dls.,  as  Ca,  mg/1 
Chromium  aa  Cr,  mg/1 

Copper  as  Cu,  mg/1  0.11 

Iron  as  Fe,  mg/1  0.02 

Lead  as  Pb,  mg/1 

Magnesium  as  Mg,  mg/1  2.3 

Magnesium,  dls.,  as  Mg,  mg/1 

Manganese  as  Mn,  mg/1  0.00 

Mercury  as  Hg,  mg/1 

Potassium  as  K,  mg/1  0.8 

Potassium,  dls.,  as  K,  mg/1 
Selenium  as  Se,  mg/1 
Sliver  aa  Ag,  mg/l 

Sodium  aa  Na,  mg/l  8.7 

Sodium,  dls.,  as  Na,  mg/l 

INORGANIC  ANALYSIS 

Alkalinity,  Total,  as  CaC03,  mg/l  11 

Blcarbonatea  as  HC03,  mg/l 

Boron  as  B,  mg/l 

Carbonates  as  C03,  mg/l 

Carbon  Dioxide  as  C02,  mg/l 

Chloride  as  Cl,  mg/l  U 

Chloride,  dls.,  as  Cl,  mg/l 
Fluoride  aa  F,  »g/l 
Fluoride,  dls.,  as  F,  mg/l 

Hardness,  Total,  as  CaC03»  mg/l  18 


Hardness,  Non-carbonate,  aa  CaC03,  mg/l 


WATER  Qt-AMTY  DATA  -  WELL  G  7/8l  -  >1/8? 


Sample  Date 
Laboratory 


7/21/81  7/21/81  8/25/81  8/25/Bl  9/23/81  10/27/Bi  ~  10/27/61  1/19/6?  3/29/62  H/28/R? 


Ammonia,  as  N, 

mg/1 

Ammonia,  dls.. 

as  N, 

mg/1 

Ammon.  ♦  Org. , 

as  N, 

mg/1 

Nitrate,  as  N, 

mg/1 

Nitrate,  dls.. 

as  N, 

mg/1 

Nitrite,  as  N, 

mg/1 

Nitrite,  dls.. 

as  N, 

mg/1 

Organic,  dls., 
Lssolved,  mg/1 

as  N , 

mg/1 

pH  units 

Phosphate,  Ortho,  dla.,  as  P,  mg/1 
Phosphate,  Total,  dls.,  as  P,  mg/1 
Silica,  as  S102 ,  mg/1 
Silica,  as  S102,  dls.,  mg/1 
Sulfate  as  SOU,  ng/l 
Sulfate,  dls.,  as  S04,  mg/1 
Surfactants,  (MBAS),  mg/1 

ORGANIC  ANALYSIS 

Methylene  Chloride,  ug/1 

1 . 1- dlchloroethylene,  ug/1 

1 . 1- dlchloroethane ,  ug/1 

1.2- trans-dichloroethylene,  ug/1 
Chlorofrom,  ug/1 

1 .2- dlchloroethane,  ug/1 
1,1,1-trlchloroethane,  ug/1 
Carbon  tetrachloride,  ug/1 
Dlchlorobromomethane,  ug/1 
Trichloroethylene,  ug/1 
Dlbronochloromethane,  ug/1 
Bromoform,  ug/1 
Tetrachloroethylene,  ug/1 

1 .2- dlchloroethylene,  ug/1 

1 . 1 .2.2- tetrachloroethylene,  ug/1 
Toluene,  ug/1 

Phenol,  ug/1 

Total  Trlhalomethanes,  ug/1 
Pesticides,  ug/1 
Herbicides,  ug/1 
Oil,  mg/1 

BACTERIOLOGICAL  ANALYSIS 

Conforms,  Total,  per  100  ml. 
RADIOLOGICAL  ANALYSIS 

Gross  Alpha  Count,  P  cl/1 
Gross  Beta  Count.  P  cl/1 
MISC.  ANALYSIS 

Sodium  Adsorption  Ratio 


1 

0.01 


0.6 

0.000 


6.0 


ND 

ND  <0.2 

ND<0 . 2 

ND  c  1.2 

ND 

ND  <0.1 

ND 

ND<0.1 

ND  <0.1 

ND 

ND  <0.1 

ND<0. 1 

ND  <0.1 

O.o 

2.2 

0.6 

<1.0 

0.0 

1.1 

0.6 

0.5 

ND 

ND  <0.2 

ND<0 . 1 

2.5 

3.0 

3.0 

4.0 

0.3 

3.4 

3.9 

NP<0 . 1 

ND  <0.1 

4.0 

4.7 

5-5 

4.7 

0.3 

2.6 

5.1 

ND<0.I 

3.0 

ND 

0.2 

1.0 

ND  <0.1 

TR  <0 . 2 

ND  <0.1 

0.7 

1.0 

0.9 

<1.0 

1.0 

ND<0 . 1 

ND 

1.8 

<1.0 

TR  <0.2 

TR  <0 . 2 

ND  <0.1 

ND 

0.7 

ND  <0.2 

ND<0. 2 

ND  <0.2 

2.5 

2.8 

3.0 

1.9 

2.3 

0.5 

3.0 

ND<0 . 1 

2.2 

1.5 

a: 


WATER  QUALITY  DATA  -  HELL  .1 


0/*»A  -  8/59 


Sample  Date 


kllllZl  -9/i»/;3 


l_ 


n/6/56  8/ 1  9/58  8/20/sq 


Laboratory* 


3 


3 


3 


3 


3 


PHYSICAL  EXAMINATION 


Color,  PCU 
Odor,  TON 
Sediment,  »1/L 

Solids,  Residue  at  180  deg  C,  dls.,  mg/1 
Solids,  sum  or,  dls.,  mg/1 
Specific  Conductance  umhos/cm. 

Temp.,  deg.  C 
Turbidity,  NTU 

METAL  ANALYSIS 


2 

3 

0 

4 

5 

38 

76 

6  2 

61 

1  1 1 

38 

70 

58 

58 

105 

•>9 

10* 

88 

98 

1 55 

10.5 

13-9 

\ 

3 

2 

2 

2 

99 

101 

Rai 

99  / 

*2 

100 

93 

0? 

w 

*0 

167 

165 

IM0 

63 

8.9 

11.1 

12.2 

16.7 

f 


Arsenic  as  As,  mg/1 
Barium  as  Ba,  mg/1 
Cadmium  as  Cd,  mg/1 
Calcium  as  Ca,  mg/1 
Calcium,  dls.,  as  Ca,  mg/1 
Chromium  as  Cr,  mg/1 
Copper  as  Cu,  mg/1 
Iron  as  Fe,  mg/1 
Lead  as  Pb,  mg/1 
Magnesium  as  Mg,  mg/1 
Magnesium,  dls.,  as  Mg,  mg/1 
Manganese  as  Mn,  »g/l 
Mercury  as  Hg,  mg/1 
Potassium  as  K,  mg/1 
Potassium,  dls.,  as  K,  mg/1 
Selenium  as  Se,  mg/1 
Sliver  as  Ag,  mg/1 
Sodium  as  Na,  mg/1 
Sodium,  dls.,  as  Na,  mg/1 

INORGANIC  ANALYSIS 

Alkalinity,  Total,  as  CaC03»  mg/1 

Bicarbonates  as  HC03,  mg/1 

Boron  as  B,  mg/1 

Carbonates  as  C03,  mg/1 

Carbon  Dioxide  as  C02,  mg/1 

Chloride  as  Cl,  mg/1 

Chloride,  dls.,  as  Cl,  mg/1 

Pluorlde  as  P,  mg/1 

Fluoride,  dls.,  as  P,  mg/1 

Hardness,  Total,  as  CaC03»  mg/1 

Hardness,  Non-carbonate,  as  CaC03»  mg/1 


Mass.  DEQE 
2.  Brooks  APB 


3 .  uses 

A.  Unknown 


Laboratory1 


3 


1 


PHYSICAL  EXAMINATION 

Color,  PCU 
Odor,  TON 
Sediment,  ml/L 

Solids,  Residue  at  100  deg  C,  dls.,  mg/1 
Solids,  sum  of,  dls.,  mg/1 
Specific  Conductance  umhos/cm. 

Temp . ,  deg.  C 
Turbidity,  NTU 

METAL  ANALYSIS 


Arsenic  as  As,  mg/1 
Barium  as  Ba,  mg/1 
Cadmium  as  Cd,  mg/1 
Calcium  as  Ca,  mg/1 
Calcium,  dls.,  as  Ca,  mg/1 
Chromium  as  Cr,  mg/1 
Copper  ss  Cu,  mg/1 
Iron  as  Pe,  mg/1 
Lead  as  Pb,  mg/1 
Magnesium  as  Mg,  mg/1 
Magnesium,  dls.,  as  Mg,  mg/1 
Manganese  as  Mn,  mg/1 
Mercury  as  Hg,  mg/1 
Potassium  as  K,  mg/1 
Potassium,  dls.,  as  K,  mg/1 
Selenium  as  Se,  mg/1 
Sliver  as  Ag,  mg/1 
Sodium  as  Na,  mg/1 
Sodium,  dls.,  as  Na,  mg/J^ 

INORGANIC  ANALYSIS 


Alkalinity,  T£>«1 ,  as  CaC03,  mg/1 
Blcarbonate^as  HC03,  mg/1 
Boron  as mg/ 1 
Carbo^rffes  as  CC3,  me/1 
Cajjidm  Mo*lde  as  C02, 
lorlde  as  f'l ,  mg/ 1 
"Chloride,  dls.,  as  <  mg/1 
Fluoride  as  P. 

Fluoride,  ^4s  P,  mg/1 

Hardness,  , ,  as  CaC03,  mg/1 

Hardness^  arbonate,  as  CaC03,  mg/1 

Mass .  DEQE 
Brooks  APB 
USGS 
Unknown 


2 


85 

77 

137 

12.2 


5.8 

0.10 


5.7 


0 


6 

7 

0 

11 

13 

0.4 

37 

32 


10 

0 

0 


0 


0 . 08 


0.06 


7 


20 


t 


WATER  QUALITY  DATA  -  WKl.L  .1  9/M  -  10/71 


11/6/6?  \r.  7/64  11/8/65 

_ 5/8/67 

.  u/pft/67  ii /?<</(,  lo/yfi/^i 

3  3  3 

3  1 

3  3  1 

1 

1 

1 

1 

0 

1 

2 

0 

0 

0 

82 

0 

0 

l>6 

101 

91 

78 

76 

80 

f  0 

102 

86 

65 

63 

136 

1 39 

181 

l  3* 

13* 

127 

10.0 

10.5 

10.0 

0 

0 

6.9  6.6 

8.9 

7-3 

8.1 

6.0 

0.08 

0.07 

0.06 

0.02 

0.09 

6.1  5-0 

9.0 

5-5 

4.1 

5.3 

0.05 

0.06 

0.07 

0.02 

0.00 

7 

5 

5 

8 

5 

7 

8 

11 

8 

6 

6 

)0 

9 

10 

0 

0 

0 

0 

0 

0 

12 

12 

1 2  , 

15 

15 

U 

13 

14 

l'» 

,  '■  17 

14 

14 

0.0 

0. 1 

0.2 

0.6 

0.1 

0.2 

4? 

37 

59 

40 

46 

37 

36 

30 

35 

32 

54 

32 

29 

28 

Laboratory 

Nitrogen,  Ammonia,  as  N,  mg/1 

Nitrogen,  Ammonia,  dla.,  as  N,  mg/1 

Nitrogen,  Ammon.  ♦  Org. ,  as  N,  mg/1 

Nitrogen,  Nitrate,  as  N,  mg/1 

Nitrogen,  Nitrate,  dla.,  as  N,  mg/1 

Nitrogen,  Nitrite,  as  N,  mg/1 

Nitrogen,  Nitrite,  dla.,  as  N,  mg/1 

Nitrogen,  Organic,  dla.,  aa  N,  mg/1 

Oxygen,  dissolved,  mg/1 

pH  units 

Phosphate,  Ortho,  dla.,  aa  P,  mg/1 
Phosphate,  Total,  dla.,  aa  P,  mg/1 
Silica,  aa  S102,  mg/1 
Silica,  aa  S102,  dla.,  mg/1 
Sulfate  aa  S04,  mg/1 
Sulfate,  dla.,  aa  SOU,  mg/1 
Surfactants,  (MBAS),  mg/1 

ORGANIC  ANALYSIS 

Methylene  Chloride,  ug/1 

1.1- dlchloroethylene,  ug/1 

1.1- dlchloroethane,  ug/1 

1.2- trans-dichloroethylene,  ug/1 
Chlorofrom,  ug/1 

1.2- dlchloroethane,  ug/1 

1 ,1,1-trlchloroethane,  ug/1 
Carbon  tetrachloride,  ug/1 
Diehl orobromome thane,  ug/i 
Trichloroethylene,  ug/1 
Dlbromochloromethane,  ug/1 
Bromoform,  ug/1 
Tetrachloroethylene,  ug/1 

1 .2- dlchloroethylene ,  ug/1 

1.1.2.2- tetrachoroethylene,  ug/1 
Toluene,  ug/1 

Phenol,  ug/1 

Total  Trlhalomethanes,  ug/1 
Pesticides,  ug/1 
Herbicides,  ug/1 
Oil,  mg/1 

BACTERIOLOGICAL  ANALYSIS 

Conforms,  Total,  per  100  ml. 
RADIOLOGICAL  ANALYSIS 

Gross  Alpha  Count,  P  cl/1 
Gross  Beta  Count.  P  ci/1 
M1SC.  ANALYSIS 


3 

3 

3 

3 

3 

0 . 8*1 

1.5 

0.11 

1.5 

3-2 

6.0 

6.2 

6.8 

6.1 

7.4 

7.5 

8.5 

1.3 

7.8 

16 

3.8 

1.5 

5.6 

7.0 

12 

3  • 

3 

3 

3 

3 

3.8 

4.3 

3.6 

3.8 

0.41 

7-  4 

6.9 

5.7 

6.0 

5.9 

12 

10 

8.9 

8.4 

9.4 

14 

18 

15 

26 

6.5 

Sodium  Adsorption  Ratio 


WATER  QUALITY  DATA  -  WELL  J 


9/61  -  10/71 


Sample  bate 

9/27/61 

6/25/62 

1 1 /S/65  ■ 

1/27/62 

11/8/65 

12/29/66  5/8/67 

11/28/6? 

11/29/6 

10/26/71 

Laboratory 

3 

1 

3 

3 

3 

3 

1 

3 

3 

1 

Nitrogen,  Ammonia,  as  N, 

«*/i 

0. 00 

Nitrogen,  Ammonia,  dls.. 

as  N,  mg/1 

Nitrogen,  Ammon.  ♦  Org. , 

as  N,  mg/1 

Nitrogen,  Nitrate,  as  N, 

mg/1 

3.6 

3.6 

1.3 

>»•  3 

6.6 

3.8 

3.« 

2.3 

A.O 

Nitrogen,  Nitrate,  dls.. 

as  N,  mg/1 

Nitrogen,  Nitrite,  as  N, 

mg/1 

0.00 

0.001 

0.000 

Nitrogen,  Nitrite,  dls.. 

as  N,  mg/1 

Nitrogen,  Organic,  dlo.,  as  N,  mg/1 
Oxygen,  dissolved,  mg/1 

pH  units  6.0  5.9  6.0  5-9  5.9  6.0  6.1  6-1  6.1  6.3 

Phosphate,  Ortho,  dls.,  as  P,  rag/1 
Phosphate,  Total,  dls.,  as  P,  mg/1 
Silica,  as  S102 ,  mg/i 

Silica,  as  S102,  dls.,  mg/1  8.7  8.H  8.2  8.3  9-3  8.9  8.7 

Sulfate  as  SO*,  mg/1 

Sulfate,  dls.,  as  SOA,  mg/1  16  25  25  20  20  18  17 

Surfactants,  (MBAS),  mg/1 

ORGANIC  ANALYSIS 

Methylene  Chloride,  ug/1 

1 .1- dlchloroethylene,  ug/1 

1.1- dlchloroethane,  ug/1 

1.2- trans-dlchloroethylene,  ug/1 
Chlorofrom,  ug/1 

1.2- dlchloroethane,  ug/1 
1,1,1-trlchloroethane,  ug/1 
Carbon  tetrachloride,  ug/1 
Diehl orobromomethane.  ug/1 
Trichloroethylene,  ug/1 
Dlbromochloromethane,  ug/1 
Bromoform,  ug/1 
Tetrachloroethylene,  ug/1 

1 . 2- dlchloroethylene,  ug/1 
2,],2,2<-tetrachoroethylene,  ug/1 
Toluene,  ug/1 

Phenol,  ug/1 

Total  Trlhalotnethanes,  ug/1 
Pesticides,  ug/1 
Herbicides,  ug/1 
Oil,  »g/l 

BACTERIOLOGICAL  ANALYSIS 

Collforms,  Total,  per  100  ml. 

RADIOLOGICAL  ANALYSIS 

Gross  Alpha  Count,  P  cl/1 
Gross  Beta  Count.  P  cl/1 
N2SC.  ANALYSIS 


0.5  o.* 


Sodium  Adsorption  Ratio 


Laboratory* 


PHYSICAL  EXAMINATION 

Color,  PCU 
Odor,  TON 
Sediment,  ml/L 

Solids,  Residue  at  180  deg  C,  dis.,  mg/1 
Solids,  sum  or,  dis.,  mg/1 
Specific  Conductance  umhos/cm. 

Temp. ,  deg.  C 
Turbidity,  NTU 

METAL  ANALYSIS 


0  0  0  3 

0  0  0  0 

0  0  0  0 

90 
70 

146  114  136  160  122 

12.0 

0  0  10 


3  0  10  o 

0  0  0  o 

0  0  0  o 

61 

120  132  120  124  220 

10.0 

0  0  0.1  0.3 


Arsenic  as  As,  mg/1 
Barium  as  Ba,  mg/1 
Cadmium  as  Cd,  mg/l 


Calcium  as  Ca,  mg/l 

5.0 

5.5 

Calcium,  dis.,  as  Ca,  mg/l 

8.5 

Chromium  as  Cr,  mg/l 

Copper  as  Cu,  mg/l 

0.02 

0.02 

Iron  as  Pe,  mg/l 

0.02 

0.00 

0.02 

Lead  as  Pb,  mg/l 

Magnesium  as  Mg,  mg/l 

5.0 

5.5 

Magnesium,  dis.,  as  Mg,  mg/l 

7.1 

Manganese  as  Mn,  mg/l 

0.04 

0.01 

0.02 

Mercury  as  Hg,  mg/l 

Potassium  as  K,  mg/l 

1.2 

1.5 

Potassium,  dis.,  as  K,  mg/l 

1.4 

Selenium  as  Se,  mg/l 

Silver  as  Ag,  mg/l 

Sodium  as  Na,  mg/l 

7.0 

7.0 

Sodium,  dis.,  as  Na,  mg/l 

6.1 

INORGANIC  ANALYSIS 

Alkalinity,  Total,  as  CaCOJ,  mg/l 

7 

14 

8 

B1 carbonates  as  HC03,  mg/l 

8 

Boron  as  B,  mg/l 

Carbonates  as  C03,  mg/l 

0 

Carbon  Dioxide  as  C02,  mg/l 

16 

Chloride  as  Cl,  mg/l 

14 

1  3 

Chloride,  dis.,  as  Cl,  mg/l 

12 

Pluorlde  as  P,  mg/l 

Pluorlde,  dis.,  as  P,  mg/l 

0.1 

Hardness,  Total,  as  CaC03,  mg/l 

50 

Hardness,  Non-carbonate,  as  CaC03»  mg/l 

43 

Hass.DEQfc 

2,  Brooks  APB 

3,  uses 

4,  Unknown 


0 


0 


9.0 

6.0 

5.8 

8.1 

0.01 

S.5 

9.2 

14 

0.03 

0.37 

0.04 

0 

0.00 

0.00 

0.06 

0.20 

0.0 3 

0.00 

0.0* 

0.001 

0.03 

0.00 

0.02 

2.2 

5.3 

5.0 

9.1 

5-? 

9.6 

10 

0.00 

0.03 

0.01 

0.02 

<0.0005 

0.02 

0.01 

0.00 

1.1 

1.2 

1.1 

1.2 

0 

1.5 

0.9 

2.2 

25 

7.5 

6.5 

6.6 

8.0 

8.0 

7.2 

49 

8 

5 

7 

8 

0 

63 

- 

14 

10 

13 

14 

14 

12 

0.1 

41 

34 

15 

13 

12 

Laboratory 

Nitrogen,  Ammonia,  aa  N ,  *g/l 
Nitrogen,  Ammonia,  dls.,  as  N,  «g/l 
Nitrogen,  Amon.  ♦  Org. ,  as  N,  mg/l 
Nitrogen,  Nitrate,  as  N,  mg/1 
Nitrogen,  Nitrate,  dla.,  as  N,  mg/l 
Nitrogen,  Nitrite,  as  N,  mg/l 
Nitrogen,  Nitrite,  dls.,  as  N,  mg/l 
Nitrogen,  Organic,  dls. ,  as  N,  »g/l 
Oxygen,  dissolved,  mg/i 
pH  units 

Phosphate,  Ortho,  dls.,  as  P,  mg/l 
Phosphate,  Total,  dls.,  as  P,  mg/l 
Silica,  as  S102,  mg/l 
Silica,  as  S102,  dla.,  ^/l 
Sulfate  as  SQ4,  mg/l 
Sulfate,  dls.,  as  SO*,  ng/l 
Surfactants,  (NBAS),  mg/l 

ORGANIC  ANALYSIS 

Methylene  Chloride,  ug/1 

1 . 1- dlchloroethylene ,  ug/\ 

1.1- dlchloroethane,  ug/i 

1.2- trans-dlchloroethylene,  ug/1 
Ch loro from,  ug/1 

1 .2- dlchloroethane,  ug/i 
1,1,1-trlchloroethane,  ug/1 
Carbon  tetrachloride,  ug/1 
Dlchlorobromomethane.  ug/1 
Trichloroethylene,  ug/l 
Dlbromochlorome thane,  ug/1 
Brotsoform,  ug/1 
Tetrachloroethylene,  ug/1 

1.2- dlchloroethylene,  ug/1 

1.1 .2.2- tetrachoroethylene,  ug/1 
Toluene,  ug/1 

Phenol,  ug/1 

Total  Trlhalosiethanes,  ug/1 
Pesticides,  ug/1 
Herbicides,  ug/1 
on,  mg/l 

BACTERIOLOGICAL  ANALYSIS 

Conforms,  Total,  per  100  ml. 
RADIOLOGICAL  ANALYSIS 

Gross  Alpha  Count,  P  cl/1 
Gross  Beta  Count.  P  cl/1 
RISC.  ANALYSIS 

Sodium  Adsorption  Ratio 

NO* None  detected  '  “ - 


3 

1 

1 

1 

1 

— 

1 

_ 3/20/76 

3 

8/10/76 

1 

-3/20/78 

1 

9/26/7Q 

1 

0.00 

0.00 

0.00 

o 

o 

o 

0.00 

0.000 

0.00 

0.00 

0.01 

4.1 

3.3 

5-0 

0.5 

6.0 

6.0 

3.8 

5.7 

0.1 

0.000 

0.001 

0.000 

0.000 

0.000 

0.000 

5.2 

0.000 

0.000 

0.000 

0.000 

0.05 

5.9 

5-9 

6.0 

7.1 

5.9 

6.0 

9.0 

5.3 

5.9 

6.4 

5.7 

0.03 

8.5 

8.7 

7.1 

9-4 

6.6 

6.5 

0.05 

8.6 

13 

9.7 

9.6 

9.8 

23 

12 

1* 

0 

14 

14 

5 

15 

36 

ND 

ND 


ND 

ND 


NO 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 


0.3 


Laboratory 


1 


1 


PHYSICAL  EXAMINATION 

Color,  PCU 
Odor,  TON 
Sediment ,,  ml/L 

Solids,  Residue  at  180  deg  C,  dls.,  mg/1 
Solids,  sum  of,  dls.,  ng/1 
Specific  Conductance  umhos/cm. 

Temp. ,  deg.  C 
Turbidity,  NTU 

METAL  ANALYSIS 

Arsenic  as  As,  *g/l 
Barium  as  Ba,  mg/1 
Cadmium  as  Cd,  mg/1 
Calcium  as  Ca,  mg/1 
Calcium,  dls.,  as  Ca,  mg/1 
Chromium  as  Cr,  mg/1 
Copper  as  Cu,  mg/1 
Iron  as  Pe,  mg/1 
Lead  as  Pb,  mg/1 
Magner. lum  as  Mg,  mg/1 
Magnesium,  dls.,  as  Mg,  mg/1 
Manganese  as  Mn,  mg/1 
Mercury  as  Hr,  mg/l 
Potassium  as  K,  mg/1 
Potassium,  dls.,  as  K,  mg/1 
Selenium  as  Se,  mg/1 
Silver  as  Ag,  mg/1 
Sodium  as  Na,  mg/1 
Sodium,  dls.,  as  Na,  mg/1 

INORGANIC  ANALYSIS 


0 

5 

0 

0 

0 

0 

130 

120 

0.2 

0.1 

6.7 

6.2 

0.00 

0.00 

0.00 

0.02 

5.7 

4.5 

0.02 

0.02 

1.1 

1.0 

6.8 

6.7 

Alkalinity,  Total,  as  Ca C03,  mg/1  g  6 

Bicarbonates  as  HC03,  mg/1 

Boron  as  B,  mg/1 

Carbonates  as  C03,  mg/1 

Carbon  Dioxide  as  CO?,  mg/1 

Chloride  as  Cl,  mg/1  1q 

Chloride,  dis.,  as  Cl,  mg/1 
Fluoride  as  P,  mg/1 
Fluoride,  dls.,  as  P,  mg/1 

Hardness,  Total,  as  CaCQ3,  mg/l  MO  }U 

Hardness,  Non-carbonate,  as  CaC03,  mg/1 


■1.  Mass.  bEQg 

2.  Brooks  APB 

3.  USGS 


4 .  Unknown 


5.9 

0.01 

0.00 

A  .6 

0.00 

0.9 


7 

59 

34 


Laboratory 


1 


1 


1 


Nitrogen,  Ammonia,  as  M,  mg/ 1 
Nitrogen,  Ammonia,  dla.,  as  N,  mg/l 
Nitrogen,  Ammon.  4  Org.,  an  N,  mg/l 
Nitrogen,  Nitrate,  as  N,  mg/l 
Nitrogen,  Nitrate,  dla.,  as  N,  mg/l 
Nitrogen,  Nitrite,  as  N,  mg/l 
Nitrogen,  Nitrite,  dls.,  as  N,  mg/l 
Nitrogen,  Organic,  dla.,  as  N,  mg/l 
Oxygen,  dissolved,  mg/l 
pH  units 

Phosphate,  Ortho,  dls.,  as  P,  mg/l 
Phosphate,  Total,  dls.,  as  P,  mg/l 
Silica,  as  S102,  mg/l 
Silica,  as  S102,  dls.,  w*/l 
Sulfate  as  SO*,  mg/l 
Sulfate,  dla.,  aa  SO*,  mg/l 
Surfactants,  (MBAS),  mg/l 

ORGANIC  ANALYSIS 

Methylene  Chloride,  ug/1 

1 .1- dlchloroethylene,  ug/1 

1 . 1- dlchloroethane,  ug/1 

1.2- trana-dlchloroethylene,  ug/1 
Chlorofrom,  ug/1 

1.2- dlchloroethane,  ug/1 
l,l,2*trlchloroethane,  ug/1 
Carbon  tetrachloride,  ug/1 
Diehl or obromome thane,  ug/1 
Trichloroethylene,  ug/1 
Dibromochloromethane,  ug/1 
Bromoform,  ug/1 
Tetrachloroethylene ,  ug/1 

1 .2- dlchloroethylene ,  ug/1 

1 ,1 ,^,2-tetrachoroethylene,  ug/1 
Toluene,  ug/l 
Phenol,  ug/1 

Total  Trlhalomethanea,  ug/1 
Pesticides,  ug/1 
Herbicides,  ug/1 
Oil,  mg/l 

BACTERIOLOGICAL  ANALYSIS 

Conforms,  Total,  per  100  ml. 
RADIOLOGICAL  ANALYSIS 

Gross  Alpha  Count,  P  cl/1 
Gross  Bets  Count.  P  cl/1 
MISC.  ANALYSIS 


0.01 

0.00 

0.00 

5.2 

3.2 

3.0 

0.000 

0.000 

0.001 

5. a 

5-7 

5.75 

8.3 

11 

1* 

19 

19.8 

Sodium  Adsorption  Ratio 


APPENDIX  D 


;c  CHEMICAL 


l#Pip| 


TABLE  D-l.  U.S.  EPA  SUGGESTED  NO  ADVERSE 
RESPONSE  LEVELS  (SNARLS) 

FOR  CERTAIN  ORGANIC  CHEMICALS 


Chemical 


Trichloroethylene 
Tetrachloroethylene 
1,1  Trichloroethane 


EXISTING  SNARLS 

Concentration  (lifetime  exposure) 

.075  mg/1 
.040  mg/1 
1 . 0  mg/1 


PROPOSED  SNARLS 


Chemical 


Concentration  (lifetime  exposure) 


Methylene  chloride 

1.1  Dichloroethylene 

1.2  Transdichloroethylene 


.150  mg/1 
.070  mg/1 

.27  mg/1 


MITC  r  ft  f  OOr 


TABLE  D-2.  RESULTS  OF  ORGANIC  CHEMICAL  ANALYSES 
FROM  MONITORING  WELLS  INSTALLED 
FOR  USGS  PLUME  STUDY 


Parameter 

USGS  Well 

number 

FSW  194 

FSW  214 

FSW  233 

FSW  258 

Methylene  Chloride 

nd 

nd 

nd 

nd 

1,1  Dichloroethylene 

0.1 

nd 

nd 

nd 

1,1  dichloroethane 

0.1 

nd 

nd 

0.7 

1,2  Transdichloroethylene 

3.3 

nd 

nd 

3.6 

Chloroform 

0.3 

0.7 

nd 

nd 

1,2  Dichloroethane 

nd 

nd 

nd 

nd 

1,1,1  Trichloroethane 

1.0 

nd 

nd 

nd 

Carbon  tetrachloride 

nd 

nd 

nd 

nd 

Br omodi chi or ome thane 

nd 

nd 

nd 

nd 

Trichloroethylene 

23-9 

nd 

nd 

6.5 

Dlbromochlorome thane 

nd 

nd 

nd 

nd 

Bromof orm 

nd 

nd 

nd 

nd 

Tetrachloroethylene 

8.8 

6 . 0 

nd 

15-6 

RFM  as  TOC 

1.4 

0.5 

14.3 

-LLA— 

1.  Concentrations  in  ug/1 

2.  nd  =  not  detected 


3.  Samples  collected  9/23/80;  Analyses  by  Comm,  of  Massachusetts 
Department  of  Environmental  Quality  Engineering 


W(TC  A  t.  F  •  tOOY 


HAZARDOUS  ASSESSMENT  RATING  FORM 

>H*  1  of  2 


make  or  sra _ Current  Firefighting  Training  Area 

location _ Otis  ANG  Base _ _ _ 

oats  or  operation  so  occqaactcs  1958-Present  _ 

owgR/opaunoR  Otis  ANG  Base _ 

cot*tt»rr*/DEsaiimaN _ _ _ 

*m  rates  n _ iL  D.l£alZA.  Michel ial  . . 


L  RECEPTORS 


Rating  factor 

factor 

Rating 

(0-1) 

Multiplier 

factor 

(core 

Max  iota 
Poaaibla 

Sect# 

A.  fooulation  wits  in  1.000  faat  of  aita 

0  .  . 

4 

o  i 

12 

1.  Oiatanca  to  naartat  wall 

1 

10 

.10 

1  30 

3 

'  3 

9  i 

9 

0.  Oiatanca  to  ttaarwation  boundary 

2 

( 

12 

18 

Ca  Critical  ironatnti  t  ail*  rsdiut  of  tit*  1 

3  _ 

10 

30 

30 

f.  Watar  crualltv  af  naartat  aurfaca  watar  body 

1 

« 

6  i 

18 

C.  Ground  watar  uaa  of  uppariaoat  aqulfar 

3 

• 

27  J 

27 

>.  Population  aaraad  by  aurfaca  watar  aupply 
witftm  3  nllta  downatraaa  of  alta 

0 

( 

0 

18 

1.  Population  aarrad  by  qround-watar  aupply 
wit* in  3  ailaa.  of  aita 

3 

( 

18 

18 

Subtotala  112  180 

Racaptora  aub acora  (100  X  (actor  aeon  subtotal/aaxiaioi  acora  aub total!  ~ 2 


H  WASTE  CHARACTERISTICS 

A.  (alact  tha  (actor  acora  baiad  on  tba  tatiaatad  quantity,  tba  dagrat  o (  haxard,  and  tba  corTidanca  lawal  of 
t*a  Inforaatlon. 

1.  waata  quantity  (S  *  aaali,  N  ■  aadlua,  L  •  larqa)  _ 

r 

2.  Confidanea  lawal  (C  ■  eonfiraad,  t  •  auapactad) 

).  larard  rating  (I  »  high.  N  •  aadlua,  L  a  low)  _ 

factor  Subaeora  A  (Croa  20  to  100  baaad  on  factor  acora  aatrla)  _ 

1.  Apply  pariiatanco  factor 

ractor  Sueasora  A  X  Paraiatanea  r actor  a  (ubacora  ■ 

100  ,  1 _ „  100 


Apply  pbyaieal.  atata  oultipUar 

luoaeort  1  I  Pbyaieal  Stata  •kiltipllar  •  Waata  CJiai  actarlatxea  I  ubacora 


cm. 


1  e<  1 


B.  PATHWAYS 


Rating  Newt 


Factor 

satin*  factor 

(Q»3) _ Multiplier _ Scott 


foaaibi* 

_ Sect* 


K.  It  (data  U  aaldanea  at  nitration  at  batardeua  eontaainanta >  assign  aaalma  faetee  aubacor*  at  too  point*  i 
dir  act  aaldanea  ot  10  points  for  inditact  aaldanea.  If  direct  eaidenca  axiata  tbwt  proceed  to  C.  li  so 
aaidanea  or  indirect  aaldanea  salats,  proceed  eo  I. 

Sub  score  80 

S.  Rata  tbs  ni station  potential  Sot  1  potential  pathwayai  surface  wear  nitration,  flooding,  ma  srourd—ati- 
migration,  Solace  tna  highlit  ratio*,  and  proceed  to  C. 

1.  Surface  water  aifratloe 


Dlatane*  to  noarost  aurfaca  water 

1 

s 

8  1 

24 

Nat  pracipltation 

3 

s 

18 

18 

Surface  aroaicn 

1 

s 

8 

1  24 

Surface  parsaabllity 

0 

• 

0 

S  18 

Rainfall  Intimity 

2  I 

s 

16  | 

24 

Sun  total* 


50 


flooding 


Subseots  (100  Z  factor  acora  aubtotal/aaslaia  acora  subtotal) 

_ I _ Q _ ! _ i _ ! _ 3 _ 


108 

46 


Subteere  (100  a  factor  acora/3) 


3.  around -watat  aipratloa 


Daoth  to  ground  water 

.2  _  1 

i  s  ■ 

1  16 

1  24 

Nat  pracipltation 

3 

• 

18 

•  18 

Soil  aaraaabllley 

3  ! 

s 

1  24 

1  24 

Sucaurfac*  flows 

0 

s 

0 

24 

Direct  aeeaaa  to  ground  water 

0  1 

.  I 

0 

1  24 

fun  to  tala  58 


114 


Subacor*  (100  a  factor  aeet*  *ubtotal/*a*i*ua  acora  subtotal)  51 

C.  tlgnaat  pathway  aubacor*. 

Sntar  eh*  highest  aubacor*  value  firon  k.  b-1 ,  1-1  or  8-J  above. 

Pathway*  Subsccr*  80 


IV.  WASTE  MANAGEMENT  PRACTICES 


*.  Avaraga  th*  theta  aubacor**  for  tacaptora.  waata  eharactsriatiea,  and  paehways. 

Socapsors 

Waata  Charaetarlatlca 
.  fatnwaya 

242 

Total  divided  by  J 


S.  Apply  facto*  foe  waste  eontainaant  froa  waste  sanagaoant  ptacticas 
Ores*  Total  Scots  I  Waata  Managaaant  Practices  factor  ■  Pinal  Soars 

81  . 


62 


81 

Qteas  Total  Scot 


1 


HAZARD  ASSESSMENT  RATING  METHODOLOGY  FORM 


1  of  2 


sum  or  site  Former  Firefighting  Training  Area 

Lingley  Road _ 

date  or  ort»AKO«i  on  occommcr  1950(?)-1958 _ 

OWMtX/OPEHATOB  Otis  AFB 

cotraMTS/trsaumoM _ 

site  bated  »r  w-  Diesl _ _ _ 


L  RECEPTORS 


Hating  Factor 

Factor 

Bating 

(0-1) 

Multiplier 

Factor 

Scots 

Maximum 

Possible 

Seers 

A.  Pooulation  within  1.000  feet  of  site 

0 

4 

I  0 

12 

1.  Distance  to  nearest  well 

2 

10 

20 

C.  Land  use/toning  within  i  nils  radius 

2 

3 

6  i 

1  9 

D.  Distance  to  reservation  boundary 

2 

6 

12  j 

18 

E.  Critical  environments  within  1  alls  radius  of  site 

3 

10 

30  1 

|  30 

F.  Water  oualiey  cf  nearest  surface  water  body  ' 

1  1 

1 

6  | 

!  18 

G.  Ground  water  use  of  uppemoet  aquifer 

3 

• 

1  27 

27 

1.  Population  served  by  eurfaca  water  supply 
within  3  nils*  downstream  of  site 

0 

« 

0 

18 

I.  Population  ssresd  by  ground-water  supply 
within  3  miles  of  sits 

3 

( 

18 

18 

Subtotal*  180 


Receptors  aubaeor*  (100  X  factor  aeora  subtotal/oaxlmisi  score  subtotal)  °° 

1  WASTE  CHARACTERISTICS 

A.  Select  t»a  factor  score  baaed  on  the  eatiaated  quantity,  tbe  deqrte  of  hatard,  and  t be  confidence  level  of 
the  intonation. 

1.  State  quantity  (S  •  snail,  M  *  mediae,  L  ■  larqe) 

2.  Confidence  level  (C  •  confined,  S  •  tuapected) 

3.  Hazard  rating  (■  *  hiqh,  N  *  aediun,  l  ■  low) 

factor  Subscore  A  (fton  20  to  100  based  on  factor  score  aatria) 

S.  apply  persistence  factor 

Factor  Sue  score  a  X  Persistence  Factor  ■  Sub score  • 

100 _ ,  1 _ .  100 

2.  Apply  physical,  state  aultlpUer 

Subacere  B  X  Ftiyaieal  State  Multiplier  •  Waste  Characteristic*  Subscore 

100  v  1  .  100 


I 


FFTA 


»H«  1:11 


1 

I 

I 

! 

I 

I 

I 

I 


BL  PATHWAYS 

luting  factor 


Factor  Maximal 

Rating  ractot  MuiUi 

(0-31  MultlpUar  Scota _ Scot  a 


If  there  la  evidence  at  algration  of  hatardoua  oontaalnanta ,  aaalgn  saxiaua  factor  subacota  of  TOO  points  (or 
dltact  evidence  ot  10  points  foe  Lndltact  evidence.  If  dltact  evidence  exists  titan  proceed  to  C.  If  no 
evidence  at  lndltact  aaldanca  ex  lata,  proceed  to  a. 


Subacota 


N/A 


Rata  tba  aigtatlon  potential  tot  3  potential  pathways!  autfaca  water  algration,  flooding,  and  ground-water 
aigtatlon.  Select  tba  highest  eating,  and  procaad  to  C. 

t.  Sutfaca  aatat  aigtatlon 


Olaeanca  eo  naaraat  surface  vatat 

3 

, 

0 

24 

24 

Nat  pracloltatlon 

3 

• 

18 

!  18 

Surface  erosion 

1 

8 

8 

1  24 

Surfaca  parrsaabllity 

0 

< 

0 

i  18 

Rainfall  intensity 

I  2 

■ 

16 

Sub  totala 


66 


108 


Subaoota  (100  X  factor  acota  subtotal/aaxlaia  acota  subtotal) 


61 


2.  rioodlna 

0 

i 

0 

!  3 

N 

8 

8 

s 

I 

factor  acora/3) 

0 

3.  ttouod-vatar  aigtatlon 

Depth  to  ground  water 

!  2  1 

L 

16 

!  24 

Rat  precipitation 

3 

, 

i 

L_ 

18 

!  18 

Soil  paraaabllley 

3 

24 

!  24 

Sueaurfaca  flows 

0 

r 

0 

1  24 

Direct  accaaa  to  around  water 

0 

, 

1 

0 

i  24 

SuDtotala 

58 

114 

Subacota  <100  x  factor  score  suOtotal/aaniaus  score  suototal) 

C.  Rlgnaat  pathway  sueecore. 

Inter  tba  highest  suoacora  value  trea  k,  R»1 ,  S-2  ot  1-1  above. 

Pathways  Subacota 


51 


61 


l 


IV.  WASTE  MANAGEMENT  PRACTICES 

k.  average  tba  three  subecoraa  for  receptors,  vaata  characteristic*,  and  pathways. 

Racaptota 

Masts  Characteristic! 

Pathways 

total  227  divided  ay  3 


66 


76 


Orosa  total  Score 


S.  apply  facto*  for  vaata  containment  froa  vaata  aanaganant  practice! 
Grose  total  Score  x  waste  Management  Ptacticaa  factor  »  Final  Soora 

76 


x 


1 


HAZARDOUS  ASSESSMENT  RATING  FORM 


Pafe  '  of  2 


0 

4 

1 

10 

3 

J 

factor 

Seer* 


Maxima 
Pot tibia 

Seort 


nxmx  op  ii«  Sanitary  Landfill  _ _ 

_ ntla  Ann  .Ras* _  _ _ 

dais  op  opoatiom  on  occauuMCX  1940-Present _ _ _ _ _ 

owmep/oppatox  Ot  is  ANG  Bese 
cotwpca /oeseniPTioM 

sm  »BD  tt  W,  F.  Diesl/A.  Mlchellnl _ _ _ 

l  RECEPTORS 

factor  Max  lata 

latlaf  factor  Poatlbla 

bating  Pact  at  (0-2)  Multiplier  Scott  Seort 

A.  Population  in  1,000  fttt  of  tltt  0  4  0  12 

».  Pitta net  to  nttfttt  wtUL  1  10  10  30 

C.  land  uaa/tonlnc  altbin  1  ailt  tadlua  3  2  9  9 

p.  Pittance  to  tattmtion  boundary  3  S  I  18 _ I  10 

».  Critical  ttwitanatntt  attain  1  alia  radiut  of  tltt  3  10  I  30 _ 30 

P.  Water  gutlitv  of  nttrttt  turftcc  mit  body  1  _ <  6  1  18 

C.  Ground  otttr  uta  of  upparreott  aquifer  3  >  27  .27 

1.  Population  Mttad  by  aurfaea  mar  aupply  _ 

attain  1  ailtt  toanttrttn  ot  tltt  0  *  0  1”  ... 

1.  Population  tarred  by  qround-«atar  aupply 

attain  1  alltt.  of  tltt  3  *  .  •L0 

Sub  tot  all  118  180 

leceptora  tub  too  r«  (100  S  taetor  teort  eubtotal/feaxinun  tcort  tubtotal)  66 

IL  WASTE  CHARACTERISTICS 

A.  Stltet  tne  factor  tcort  baa *4  on  tbt  attiattad  quantity,  tba  daqrat  of  hazard,  and  tba  corTldtnct  ltaal  of 
tat  intonation. 

1.  Hattt  quantity  IS  ■  taall,  M  ■  aadlua,  L  •  larqa)  _ 

r 

2.  Confidence  laael  (C  »  confined.  S  *  tutpaettd)  - 

2.  latard  tatinq  (■  •  blob,  M  •  aediia,  l  *  lov|  _ _ 

factor  Subacort  A  ((tea  20  to  100  bated  on  factor  tcort  attrla)  ;L-2— 

>.  Apply  par  til tenet  f actor 

rector  Subtcora  A  X  Pertiatenca  factor  •  Subacort  • 


Apply  pftyaieal.  atata  aultlpUar 


Sua tcort  ■  x  ptryaieal  State  'tiltlplier  a  Matte  Character ietiea  Subacort 


a.  pathways 


Sanitary  Landfill  Page  j  ef  t 


gating  factor 


Factor 

hunt  Factor 

(8-i)  Multiplier  lean 


Ku-.iua 

hu;a;i 

Score 


*•  X*  *****  Xa  evidence  ot  aigrette*  of  hatardoua  contaminants,  assign  maclatai  (actor  subscor*  of  too  point* 
direct  evidence  or  10  points  for  indirect  eeldenc*.  tf  direct  evidence  exists  then  proceed  to  c.  i*  ‘no 
evidence  or  indirect  evidence  amlsts,  proceed  as  1. 


Sue score 


80 


t.  Pate  the  migration  potential  for  1  potential  pathway*  i  surface  voter  migration,  flooding,  and  ground-wa»< 
migration,  delect  Us  highest  rating,  and  proceed  to  C. 


1.  Surface  voter  migration 


Max. 


Olstanee  to  naaraat  surf  sea  votar 

1 

.  1 

8 

24 

Wet  precipitation 

3 

f 

18 

18 

Surface  erosion 

1 

• 

i 

8 

24 

Surface  perassbillty 

0 

4 

0 

18 

Rainfall  Intensity 

2 

s 

16 

24 

Subtotals  50 

108 

Sub  scot a  (100  X  factor  acore  subtotal/aaxlavm  scots  subtotal) 


46 


2.  Flooding 

I  0  J 

L  .  1 

1  0  ' 

1  3 

Subaeore  (100  a 

factor  score/1] 

0 

].  (feound-vatar  algratloo 

Depth  to  ground  water 

1 

.  1 

1  8  j 

1  24 

Hat  precipitation 

3 

_  ! 

18  1 

1  18 

Soil  permeability 

3 

i 

24  '  | 

24 

Subsurface  flows 

0 

• 

0 

24 

Direct  access  to  ground  water 

0 

i 

0 

24 

Subtotals  50 


Subacoro  (100  s  factor  score  tubtoeal/aaxiaia  score  subtotal) 

C.  Ilghaet  pathway  subaeore. 

inter  tbe  highest  subaeore  value  fire*  ft,  *-1,  b-J  or  P-J  above. 

Pathway*  Subecere 


114 

44 


80 


IV.  WASTE  MANAGEMENT  PRACTICES 

ft.  average  the  three  subecores  for  receptors,  vasts  eheraettri sties,  and  pathways. 

acceptors 

Waste  Character lsties 
.  fetbweym 

Total  221  divided  by  1 


66 


74 

3rote  Total  See 


0.  apply  factor  for  vesta  containment  tram  waste  management  practices 
areas  Total  Score  f  Waste  Management  Practice*  Factor  •  Find  Soars 


74 


HAZARDOUS  ASSESSMENT  RATING  FORM 

Fare  I  mt  2 


***  <*  *«* - Ama-lUfiOfigtjamB  Site  fCgnarffnarinim, 

location _ Otis  ANG  Base _ 

MIS  or  QNSUIXON  OR  0CC3MBIC3 
OWgR/OHOUHOR  Otis  ANG  Base 


1250..-  1 HZ. 


co»* /otscximan _ 

sits  *«*»  si  W .  F  . 


.Pies  1/A.  Hlchp.lini 


i 


L  RECEPTORS 


Ratios  Factor 

Factor 

Satiny 

(0-3) 

Multiplier 

Factor 

Score 

Haxlaun 

Possible 

Score 

A.  Pooulation  within  1,000  (aat  o(  sito 

1  0 

I 

4 

0 

12 

S.  Oiataneo  to  ntaraot  wall 

1  1 

10 

10 

30 

C.  land  uaa'toninq  within  1  ails  radius 

3 

3 

9 

9 

0,  Diatanca  ts  caaareatien  boundary 

3 

• 

18 

18 

t.  Critical  anviroraanta  within  i  alia  radius  of  aits 

3 

10 

30  ' 

1  30 

F.  Mater  oualitv  of  naaraat  surface  watar  body 

1 

P 

6  ! 

18 

3 

• 

27 

27 

I.  Population  aarrad  by  aurfaea  watar  supply 
within  3  alias  iownatreao  o(  sits 

— 

< 

0 

18 

X.  Population  aarrad  by  yround-watar  supply 
within  3  silaa.  o(  alta 

3 

( 

18 

18 

Subtotals 


Acceptors  aubaeora  (100  S  (actor  aeora  aubtotal/aa*iai»  acora  subtotal) 

«.  WASTE  CHARACTERISTICS 


A. 


S. 


Salact  tha  (actor  acora  based  an  tba  estimated  quantity,  tha  deyrao  o (  hazard,  and  tba  eor’idenea  laaal  oC 
tba  indorsation. 

i.  vesta  quantity  if  •  Mall,  N  •  sadlia,  1  •  laroo)  ^ 

J.  Confidence  local  (C  •  confirmed,  S  ■  suapeeted)  £ 

H 

3.  Batard  r stint  (I  •  hiyb,  N  •  aadiiai,  l  ■  low)  _____ 

100 


Factor  Sub acora  A  ((ran  30  to  100  bassd  an  (actor  acora  oatrix) 
Apply  partistanea  (actor 

factor  Suoaeota  A  x  Farsistanca  Factor  a  fubacora  • 

100 _ x  j _ .  100 


Apply  physical  atata  aultlpUer 

■uaacora  ■  s  Physical  Itata  Milupliar  •  Naata  Characteristics  tub  acora 


Fuel  Dump a it* 


mi  loti 


pathways 


Katina  factor 


Firm 

Katina 


Multiplier 


k.  If  tiara  la  evidence  of  aipratloo  of  hatardouo  aontaainants .  aaalan  eantoue  factor  aubaeor*  of 
direct  evidence  or  M  point*  for  Indirect  evidence.  If  direct  evidence  ealata  than  proceed  to 
evidence  or  Indirect  evidence  toiata.  proceed  aa  B. 

fubecor* 

t.  Rata  tbe  eiaratloa  potential  for  1  potential  pathway*!  aurfaca  eater  clpratlon,  flooding,  and 
elpratlan.  Select  tbe  hipbest  rttiof,  and  proceed  ■  C. 

1.  Surface  eater  olpratlce 

Distance  to  nearaat  aurfaca  eater 


Surface  eroelon 


rseablll 


Rainfall  lntanai 


Possible 

Scare 


100  point*  ! 
C.  If  no 


N/A 

ground -eater 


18 

18 

8 

1  24 

16 


Subtotals  50 

Subacora  (100  S  factor  acoro  aubtotal/eaxiaia  score  subtotal) 


Subaoor*  (100  a  factor  acorc/3) 

1.  kound -water  aipratloo 

tft  to  around  eater  _ 


Pot  precipitation 


Soil  aereaabill 


Sunaurfac*  floe*  _ 


Direct  actasa  to  around  water _ 


Subtotals  50 

Subscor*  (100  s  factor  score  aubtotal/eaxisuo  score  subtotal) 

C.  Blpnaat  pathway  eubecore. 

Sater  tbe  hifheat  aubecere  value  fro«  k,  P-t,  H  o*  S-J  above. 

Ptthvsye  Subacora 


IV.  WASTE  MANAGEMENT  PRACTICES 

x.  war  ape  tbe  three  rub  sc  or  aa  foe  receptors,  vast*  characteristics,  and  pathways. 

Receptors 

Meats  Characteristics 
.  Pathways 

fetal  212  divided  by  1  • 


71 

Drees  fetal  Jcot 


a.  apply  fast sc  tea  easts  cents insane  fra*  easts  sanapaoent  practises 
Dress  fetal  Soars  t  vasts  Man apaaent  Practices  Pastor  •  Pinal  Seors 


71 


HAZARDOUS  ASSESSMENT  RATING  FORM 


?M*  '  of  2 


mm  or  sxtx - EallmiJEu^I-fcUBBias  Statlaa. 

toainoii _ Otis  Bldg.  3348 _ 

DATS  or  OPIKATIOM  OK  OCCaUtPWl  IQfil-TOfiS _ 

owreyopounoK  Otis  ANG  Base 

cotofloci/'oesaurnoK _ 

tin  »ffl  IT  W,  F.  Dlesl/A.  Mlchslini 


l  RECEPTORS 


Katins  factor 

factor 

Batlnf 

(0-3) 

Multiplier 

factor 

Seers 

Maxloua 
Peas ibis 
Score 

A.  Peculation  within  1.000  fast  of  aits 

0 

4 

o  1 

12 

B.  Oittanea  to  naarsat  veil 

1 

10 

10  i 

!  30 

C.  land  use/tenins  witbin  1  alia  radius 

2 

2 

6 

1  9 

D.  Siatance  to  reserration  boundary 

3 

S  i 

18 

18 

t.  Critical  enwironeents  witbin  i  alls  radius  of  sit# 

3 

10 

.  30  1 

■  30  . 

1 

F.  Vaur  malltv  of  ntiftft  lurfaet  Mtir  body 

1 

s 

1  6 

18 

e.  Ground  water  use  of  uppermost  aquifer 

1 

B 

27 

27 

B.  population  tarred  by  surface  water  supply 
witbin  3  alias  downstrsaa  of  sits 

0 

t 

0 

18 

2.  Population  tarred  by  qround-wstar  supply 
wst.tin  3  ailaa.  of  aits 

3 

t 

18 

18 

Subtotals  115  180 

Beceptors  subseors  (100  I  factor  seer*  subtotal/maxiaui  scors  subtotal)  ^ 


tt.  WASTE  characteristics 

A.  Select  tbs  factor  seers  based  on  tbs  satiaatsd  quantity,  tbs  defies  of  hasarO,  and  tbs  oorlidenee  lewel  of 
tbs  indorsation. 

).  Vasts  quantity  (S  •  soall,  H  •  oediva,  l  •  larfa) 

2.  Confidsncs  lewel  (C  •  confined,  S  •  suspsetsd) 

).  laterd  retina  (I  •  hlfh,  K  •  osdiia,  L  •  low) 

factor  Subseors  A  (fraa  20  to  100  bassd  on  factor  scors  oetrix) 

B.  Apply  persistants  factor 
factor  Suoscots  a  s  fsrsistsncs  factor  ■  Subseors  I 

100  -  - «  -  -  1 _ •  100  - 

Apply  ynysicaL  stats  aultlpUsf 

Suoscors  B  S  fbysieal  Stats  bilUfllit  ■  Masts  eiaraetsristies  Subseors 

100 _ t  1  s  100 


l 

Si 

H 


100 


Fuel  Pumping  Station  no  J  of  2 


HAZARDOUS  ASSESSMENT  RATING  FORM 

Pad*  '  of  2 


MAMS  CP  sin 

Non-destructive  Test 

Lab 

LOCAttOH 

Bldg.  3146  Otis  ANG 

Base 

OATS  OP  0PUUTIW  OK  SCC3AJU2ICX  1955-70 

OWNEP/OPOIATDE 

Otis  ANG  Base 

coiefcm/ocscumoH 

SIT*  SATED  ST 

W.  -E..  OIrsI/A.  Mlchftlini 

L  RECEPTORS 


Ratine  factor 

factor 

•atlnp 

(0-1) 

multiplier 

factor 

Scot* 

NaalsuK 

Possible 

Score 

A.  Poouletion  within  1.000  feet  of  ait* 

0 

4 

0  .  . 

12 

S.  Pittance  to  nearest  veil 

2 

10 

20 

30 

C.  land  use/toninc  vltMn  1  Bile  radius 

2 

1 

6 

9 

D.  Distance  to  reservation  boundary 

2 

* 

12 

18 

E.  Critical  environaents  vitbin  1  ail*  radius  of  Sica 

3 

10 

30  ! 

!  30 

f.  Water  oualitv  of  nearest  surface  water  body  1 

1 

« 

S  6 

1  18 

C.  Oround  water  use  of  uppenaost  aquifer 

l  JJ 

• 

27 

.  27 

I.  Population  served  by  surface  weter  Supply 
within  )  eilae  downstream  of  ait* 

m 

0 

18 

X.  Population  served  by  (round-water  supply 
within  1  ail**  of  aita 

3 

18 

18 

Subtotal*  ^-19  l8^ 


Xeceptora  aubaeoro  (100  I  factor  aoora  aubtotal/saxiaua  »car*  aubtotall 


L  WASTE  CHARACTERISTICS 

A.  Select  tba  factor  acor *  bated  on  th*  estimated  quantity,  th*  decree  of  hasard, 
tb#  information. 

1.  Vast*  quantity  :s  •  aaall,  N  -  medium,  L  •  lar«a) 

2.  Confidence  level  (C  •  confined,  S  •  auspectsdl 
2.  latard  ritinp  (■  *  blpb,  N  •  aediuo,  l  •  lee) 

factor  Subaeera  A  (tram  20  to  .00  based  am  factor  seer*  aatris) 

I.  Apply  persistence  (actor 

racsor  Susecor*  A  I  Persistence  factor  •  Subaeor*  ■ 


end  tbe  cor Tidenea  level  of 


_s 

JC 

H 

60 


60 _ x _ 1 _ • _ 60 


**Ply  physical  atate  sulcipllar 

*eee«are  i  x  Physical  State  '•iltipliet  •  waste  Characteristics  fub score 


I 


NDTL 


J  of  i 


■.  pathways 


Katina  factor 


Factor  nii-m 
Katin*  factor  Poaaibl* 
(0-1)  Multiplier  teat  a _ seat* 


k.  It  t Oar#  U  evidence  at  aigretlon  at  haiaidou*  contaminant*,  aasign  aaslmum  factor  aubacor*  of  100  point* 
ditact  evidence  ar  10  point#  to r  indifact  evidence.  It  direct  aeidance  axiie*  than  pracaad  to  C.  It  no 
aaidanca  ac  indirect  aeidance  axiata,  pracaad  to  I. 


fubacora 


N/A 


».  Kata  tie  migration  potential  Bar  3  potential  patio  ay*  i  surface  water  migration,  flooding,  and  ground-.*-,, 
migration.  Select  tba  big  hart  rating,  and  pracaad  to  C. 

t.  Surface  water  migration 


Olatanc*  to  near  art  eurfac*  water 

3 

0 

24 

24 

Vat  oraclpitatien 

3 

1 

18 

18 

Surface  aroalon 

1 

• 

8  I 

1  24 

Surface  pars* anility 

0 

« 

o  ! 

18 

Rainfall  intenaity 

2 

• 

16 

24 

Subtotals  ^6 

108 

Subacort  (100  X  factor  aeora  aubtotal/maxiaiaa  acore  aubtotal) 


61 


Ploodine  ' 

I  0  1 

i  1 

! 

0 

I  3 

Subscora  (100  a 

factor  acor*/3) 

0 

aound -water  migration 

Saoth  to  ground  water 

1 

8 

1  24 

Hat  precipitation 

3 

18 

00 

rt 

Sell  aaraaabiliey 

3 

24 

24 

Subaurfaca  flow* 

0 

1 

0 

1  24 

Direct  ace  a  a*  to  ground  water 

0 

• 

0 

!  24 

Subtotal* 


50 


114 


Subaeore  (100  a  factor  aeora  lubtotal/toaxloiaa  acore  aubtotal) 

C.  lighaat  pathway  aubacor*. 

Inter  the  high* at  aubacor*  aalu*  tram  k,  t-1,  b-2  or  1-3  above. 

Pathway*  Subacot* 


44 


61 


IV.  WASTE  MANAGEMENT  PRACTICES 

A.  laaraga  tba  tbraa  aubacor**  far  receptor*,  waat*  charactariatiea,  and  pathway*. 

Racaptar* 

Vasts  Charactariatiea 
.  Pathway* 

fetal  187  dlaidad  by  3 


66 


62 

area*  Total  {cor> 


1.  apply  facto*  foe  waat*  containaant  from  waat*  management  practice* 
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